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WANDERING CELLS IN ANIMAL BODIES. 
BY J. L. KELLOGG. 


F some of the surface sediment of a quiet fresh-water pond be 

examined under the microscope, one would very likely find a 
curious, colorless organism, containing a number of granules, and 
perhaps now and then a microscopic plant. <A little observation 
will show this animal—for such it is—to be merely a mass of pro- 
toplasm which possesses the power of changing its shape by the 
protrusion of any part of its body in irregular branches, or thin, 
fine filaments. By means of these, it is able to move very slowly 
from place to place, forcing its way between particles of dirt 
which surround it, and also to take in solid food. This latter 
process is accomplished by a covering over or flowing about a 
piece of food by the thin, jelly-like body. When the food is thus 
covered over, the fluid protoplasm of the animal, which is called 
an amceba, is seen to possess the power of truly digesting the 
food which it holds. This process, taking place in a single unspe- 
cialized or undifferentiated cell, is called intracellular digestion. 

The ameeba is, in its structure,a single cell, comparable to any 
one of the myriads of cells that go to make up the body of one 
of the higher animals. These cells may lose, in a higher organ- 
ism, the simple amceboid form, and assume complex shapes and 
functions in different parts of the body; generally losing, also, 
the power of movement. Many, however, retain the power of 
moving under proper stimuli,—as, for example, the cells that go 
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to make up muscular tissue, where their united contraction causes 
movements of organs of which they may forma part. This 
movement is, of course, not voluntary with the cell; but there are 
certain cells, even in the bodies of the most highly differentiated 
animals, which still possess this power of acting voluntarily 
without external stimuli. 

If a drop of blood be taken from the body of any of the ver- 
tebrated animals, with one or two exceptions, and the microscope 
again called into use, its fluid part will be seen to be filled with 
motionless, pale-yellow discs. Among these red blood corpuscles 
will be seen, here and there, transparent bodies, larger or smaller 
than these, as the case may be, which we recognize by their slow 
movement as amceboid cells. These are the white corpuscles of 
the blood. In lymphoid tissue, such as that of the spleen, and small 
lymph nodules occurring in different parts of the body, larger 
amceboid cells of the same nature are collected in great masses, 
which are richly supplied from the general vascular system. 
Though these ameeboid cells in the blood are called white cor- 
puscles, and in the lymph glands lymph corpuscles, and so on, 
they are all included in the general term “leucocytes.” Their func- 
tions in these different tissues will be more readily understood if we 
first examine cells of the same nature in some of the lower forms 
of animal life; for in these their habits and relations to the bodies 
of which they are a part are more easily observed and classified. 

The student of biology will recognize a distinct morphological 
bearing in the observations about to be recorded concerning these 
wandering cells. Our knowledge of them has come mainly 
through a study of the embryonic development of lower animals, 
and foremost among investigators of this subject must be placed 
the name of the great Russian morphologist, Metschnikoff. It 
was he who first noticed their similarity of function in the whole 
animal series, and he formulated his great mass of observations in 
what is called his phagocyte theory. Almost all the examples to 
be given here are the results of his researches. On account of 
their very great interest to all classes, these observations are very 
widely known, and we may briefly consider a few of them. In 
so doing, also, we will be better able to comprehend the important 
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functions supposed to be possessed by amceboid cells in higher 
animals. 

In the embryo of Echinoderms, such as the starfish, there is a 
stage in which the organism consists of a single layer of cells in 
the form of a sphere, called a blastosphere or blastula, and its 
interior is filled with a jelly-like mass. Certain of these cells in 
the layer work out from between their neighbors by amceboid 
movement, and come to lie free in this jelly (Fig. 1), where 
they mote about. This is a fact of morphological interest, as 
these cells eventually form one of the primary layers—the germ- 
layers—of the embryo, which, by 
a definite development, form cer- 
tain organs of the adult. As the 
starfish blastula becomes older, it 
reaches a stage in which certain of 
its tissues break down, and these 
are not to pass into the body of 
the adult animal. Metschnikoff 
has observed that broken-down 
particles were taken up by the 
moving cells, as the Amceba takes 


its food, and also found that they Fig. 
were digested by the cells. Now 


Larva of Echinoderm which has begun 
these particles, if allowed to re- to swim by means of cilia, showing amce- 


main, would have been injurious 

to the animal, so their assimilation by the amceboid cells was of 
great use to the individual. It was because of this peculiar 
function that the wandering cells were called phagocytes, or 
eating cells, and they are very generally known by this term. 

In order to establish a theory, now generally accepted, of the 
descent of the Metazoa, or many-celled animals, from the Protozoa, 
or single-celled forms, Metschnikoff sought for and proved the 
existence of this intracellular digestion in certain amceboid cells of 
sponges. Following out these facts, obtained in purely morpho- 
logical research, he was enabled to lay the foundation for certain 
views which are of the utmost practical interest, as we shall see, 
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even in such an apparently remote field as that concerning many 
diseases of the human race. 

In atadpole, whose legs have commenced to grow, preparatory 
to assuming the adult condition, the tail begins to wither and dis- 
appear; and in this organ, Metschnikoff made another interesting 
and well-known discovery. The tissues were now of no further 
use to the organism, and he found that the leucocytes had attacked 
them, and were gradually eating them away. He often found 
unmistakable pieces of nerve and muscle-tissue inside their bodies, 
which were evidently undergoing a process of obliteration by 
digestion. In the pupa stage of insect metamorphosis the inter- 
nal organs are disintegrated, and here again the phagocytes attack 
the useless tissues and eat them. Certain strong, well-nourished 
cells, however, remain unharmed, and from these the organs of 
the adult are built up. 

Such an occurrence as this appears to be rather remarkable, 
and the question at once arises as to why these phagocytes 
should destroy one tissue, and apparently leave another unin- 
jured. Metschnikoff has conclusively shown that. these wander- 
ing cells exert an undoubted choice in the selection of their food, 
and that they prefer dead to living tissue. His method of proving 
this fact was as follows. Taking some sea-urchin’s eggs, and kill- 
ing them by boiling, he carefully injected them under the skin of 
a nudibranch,—one of the Gastropods,—and found that they 
were immediately surrounded by amoeboid cells, and eaten by 
them in the usual manner. The same experiment was again 
tried, but this time the injected eggs were not killed. The result 
was that they not only remained unharmed, but, on the introduc- 
tion of spermatozoa among them, they were fertilized, and com- 
menced to develop. 

In such an experiment as this, it is noticeable that when a 
foreign body is introduced into an animal through an injured 
region of the skin, the leucocytes already in the vicinity are not 
the only ones which are ready to attack the invading particles. 
Very soon their fellows appear, having come from distant tissues, 
and take part in the fray; and not only do they attack organic 
substances, which by digestion would be assimilated, but also 
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inorganic particles, which they cover by their protoplasm, and 
retain, so that they cannot do harm to the animal. I have been 
told that in men whose arms have been extensively tattooed 
with India ink, the small lymph nodules in the axilla are some- 
times very deeply pigmented. As has been said, these nodules 
are made up principally of amceboid lymph leucocytes, and when 
the lymph, carrying particles of ink, passes through them, the 
phagocytes pick up the pigment granules and retain them. 

Again, it has recently been stated that if a bit of sponge be 
inserted under the skin of any of the mammals it will in a few 
days entirely disappear ; and if, before this occurs, it be taken out 
and examined, it will be found to be full of phagocytes which are 
destroying it. 

Osler, in a recent address on the subject, says that in the 
sputum of smokers there appear cells from the alveolar epithe- 
lium of the lungs, which are evidently amceboid, carrying parti- 
cles of carbon. The same is said to be the case with miners who 
inhale coal-dust, and that these carbon-laden cells may continue to 
appear for months after a man has ceased to expose himself to 
the dust. It need not be said that such unusual work put upon 
the lungs might lead to serious results. 

In the process of digestion in mammals, fats are emulsified, or 
broken into small particles in the intestine, and are transferred 
bodily through its wall into lymph vessels. In this it differs 
from the transfer of a dissolved salt through a membrane by 
dialysis, and the numerous leucocytes in the intestinal wall are 
known to carry the fat particles through the lining epithelium 
into the lymph capillaries beneath, where they disintegrate and 
liberate their load. It is not definitely understood how the fat 
particles are taken in, but it is supposed that the phagocytes push 
out processes or pseudopodia to the surface of the stationary 
epithelium cells, and then surround them, and draw them inward. 

There seems to be a tendency to divide the functions of leuco- 
cytes into those which are normal, and abnormal. For example, 
in the last instance mentioned, the work done by ameeboid cells 
is said to a natural or normal one, and it undoubtedly is so. On 
the other hand, the attack made upon the bit of sponge intro- 
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duced beneath the skin would by some be called an abnormal 
function performed by the wandering cells. It would seem, how- 
ever, that a tissue so constructed as to be able to adapt itself to 
conditions caused by some unforeseen accident would employ an 
entirely normal function in adapting itself to new circumstances. 
An irritating particle may be placed between the shell and mantle 
of an oyster, and very soon the cells of the latter secrete a hard 
covering of pearl over the foreign object. The secretion would 
not have taken place had it not been for this accident, and yet we 
regard the process as an entirely normal one. In the case of the 
collecting of dust particles in the alveoli of the lungs, some may 
call it a natural function, while others may have a different 
opinion. The leucocytes in animal bodies, though they may 
differ from one another in some respects, are essentially alike in 
function as far as is known, and anything that they are called 
upon to do, and are able to perform, may be regarded as normal. 

One more fact concerning the action caused by the introduc- 
tion of foreign, inorganic bodies is that, if the substance be too 
large, the leucocytes often unite with one another and cover the 
object. They make a fixed covering of what is called fibrous 
tissue, and the process is known as encystment. Sometimes, 
however, great numbers of leucocytes may die in the attempt to 
dispose of foreign particles, and their disintegrated bodies form 
a substance called pus. The sore resulting from this is an 
abscess. 

We shall now see that these leucocytes have a far more inter- 
esting and important function than those already mentioned, and 
its discovery was made by Metschnikoff. It is known to every 
one that a number of diseases to which man and other mam- 
mals are subject are caused by bacteria,—microscopic plants,— 
which enter the body in various ways, and by their multiplication 
occasion changes in the tissues that may be exceedingly danger- 
ous to the attacked individual. It is claimed by many, that the 
most important function of the phagocytes is to take up these 
micro-organisms and destroy them. 


Perhaps the most interesting observation given us on this sub- 
ject by Metschnikoff is that made upon Daphnia, a small fresh- 


1891.] Wandering Cells in Animal Bodies. 517 


water ‘crustacean. He found that many of these animals, which 
he kept in an aquarium, were very liable to be attacked by the long, 
needle-like spores of a certain fungus. These, once established 
in the tissues, multiplied and often caused the death of the animal. 
The spores first obtain a position in the intestine. By degrees 
they work their way through its walls, and appear in the body- 
cavity. As soon as this happens, phagocytes appear on the scene 
in great numbers, and attack the invaders. If these can only be 
killed, they will be rendered harmless, for then their breaking 
down can be accomplished, and they can be removed. But if 
they are too numerous, some will escape uninjured, and, finding 
themselves under suitable conditions, will sprout and grow, and 
this means the death of the 
individual. It will be seen 
by Figure 2 that one of 
these spores is several times 
larger than a leucocyte, and 


though the latter is capable 


of great distension, it may 

not be able alone to dispose 

of a spore. In such a case, Fig. 2 

two or more may invest dif- Spores and blood corpuscles from the body- 
cavity of Daphnia. After Metschnikoff. 

ferent parts of the same . 

enemy. But a more effectual codperation may be secured in this 

remarkable way. Several cells may become fused into one great 

mass, forming a single individual of sufficient size to surround a 

spore and kill it. When this has been accomplished, the spore soon 

loses its original shape, and finally falls to pieces. These differ- 

ent stages are shown in Figure 2. This united effort of the 

phagocytes may thus prevent disease ; though very often, when 

the invasion is too great, they are not able to stem the tide, and 

the animal dies. 

Still following, for the present, the experiments of Metschni- 
koff, we may notice a few observations made upon verte- 
brates. The microorganism of splenic or relapsing fever is a 
large bacillus, and favorable for study on this account, for bacteria 
appear as extremely small objects,even when magnified as greatly 
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as possible. Taking a bit of infected tissue from an animal suf- 
fering from this disease, Metschnikoff placed it under the skin of 
a mammal, such as a mouse or rabbit, and on taking it out and 
examining it, in the course of a few hours, he found that it had 
been surrounded by the wandering cells of the animal, and that 
many of the bacilli had been taken up, and appeared to be under- 
going a process of digestion in their interior (Fig. 3). Of course, 
it often happens that in animals suffering from this disease, the 
bacilli may become so numerous as to kill the amceboid cells, 
and finally cause the death of the animal itself. 

It is well known that in typhus fever there 
are certain stages of the disease in which great 
numbers of spirilla—another form of bacteria 
—are found in the blood of the suffering 
individual. Now one would naturally expect, 
from what has been stated, that the white 
blood corpuscles would be found to contain 
them ; but, curiously enough, this is seldom, 
if ever, found to be the case. In making ex- 

Fig.3 perimental investigations with the prevention 
Leucocytes from a frog, of this disease in view, Metschnikoff recog- 
pen Rig nee — > nized in this fact a serious objection to the 
sities theory which he had advanced concerning 
these leucocytes. He inoculated an ape with the spirilla, and they 
soon appeared in the blood. Some time afterward, however, they 
became less numerous, and finally disappeared altogether. This 
circumstance led Metschnikoff to suspect that perhaps they had 
collected in some other part of the body, so he killed the ape, 
and finally found that the amceboid cells of the spleen were filled 
with the missing spirilla. To be sure, some were yet free, but a 
great many were not only invested, but in all stages of digestion. 
This fact throws some light on the unknown function of the 
spleen, and at least indicates the conclusion that it attains to the 
importance of a therapeutic organ. 

In erysipelas there is not only an acute inflammation, but 
also a degeneration of tissues; and it has been for some time an 
unexplained fact that a resorption of these broken-down parts 


1891.] Wandering Cells in Animal Bodies. 519 


took place. The disease is caused by the penetration of a strepto- 
coccus; and Metschnikoff found that there were here two kinds 
of amceboid cells at work, one of which, the smaller, attacked 
the cocci in the usual manner, while the other concerned itself 
only with the taking up of tissues which had been broken down 
in necrosis, 

We have here an interesting array of facts, which have been 
graphically summed up by Osler. He says that Metschnikoff 
has likened specific inflammation to a warfare in which the 
invading forces are represented by microorganisms, and those 
who offer resistance by leucocytes. The news of the arrival of 
an enemy is telegraphed to headquarters by the vaso-motor 
nerves, and the blood vessels are used as an avenue of communi- 
cation with the threatened region. When the invaders are 
established, they live on the host, and scatter injurious substances 
which they have formed. The active leucocytes make an attack, 
and try to eat the microorganisms, and some may. die in the 
fight. Their dead bodies form an accumulation of pus, and 
when many are slain, the battle-ground is known as an abscess. 
Either force may be victorious, resulting in the one case in the 
recovery of the animal, and in the other in its sickness or death. 
In our bodies, then, there is a standing army of movable cells, 
which may be quickly concentrated, and attack any foreign foe 
which may appear. 

With a view of determining how active the phagocytes 
actually were in attacking foreign bodies, C. Hess took a small 
glass receptacle, on the side of which was avery fine slit opening 
into its interior. He now filled this glass with a pure culture of 
whatever microorganism he chose to use, and, leaving the slit 
open, he placed it beneath the skin of a dog or pigeon. This 
foreign body very soon caused an inflammation. After some 
time, Hess found that a multitude of wandering cells had collected 
about the glass, and upon removing it, he found that a great 
number of them had worked their way through the opening into 
its interior, and were then actively engaged in a battle with the 
bacteria. He did not stop here in his observations, however, 
but continued to watch the movements of the phagocytes, and 


520 The American Naturalist. [June, 


finally came to the conclusion that the invested plants were 
destroyed by a true process of intracellular digestion. 

Sutton has recently given some valuable information in regard 
to tuberculosis in birds, which he says is more prevalent than in 
man. He tells us that the bacilli, from whatever place they may 
have come, get into the alimentary canal, and there penetrate into 
its walls. In some cases they may be taken up in the blood 
vessels, and getting into the general circulation, may finally be 
deposited in distant tissues of the body, such as the liver, lungs, 
or brain, and, in multiplying, cause the death of the animal. In 
the bowels, they are undoubtedly attacked by the leucocytes, and 
are surrounded, killed, and destroyed. Sometimes the battle may 
go against the defending force, when the bacilli are gaining an 
entrance, and then great numbers gather to reinforce their 
comrades. Many are killed, forming pus-cells, and others fuse 
together, as Metschnikoff saw them doing about the spores in 
Daphnia, and forming the giant cells. ‘These giant cells,” says 
Sutton, “ are powerful antagonists, for I have seen one contain as 
many as fifty bacilli.” ; 

The relation of leucocytes to inflammation and fever is pretty 
generally admitted. It is easily demonstrated that, under certain 
stimulation, such as the exposure of a bit of the mesentery of an 
animal, or the introduction of some foreign body, the leucocytes 
appear on the spot, coming in blood vessels from distant parts ; 
and that they, in some way, penetrate the vessel walls, and appear 
in the tissue outside, ready to engage an enemy which may be 
present. As the last author referred to says: “ Zoologically 
considered, inflammation is, in essence, a local struggle between 
irritants and the white cells of the blood. When the whole of 
the blood is engaged in the struggle, as in ague, anthrax, and the 
like, we have general inflammation or fever. The different 
varieties of fever, when due to microorganisms, depend on the 
habits of specific bacteria; some are more virulent, others are 
slower in attaining maturity, or are more irritating to the tissues.” 

There is something wonderfully attractive in this theory of 
Metschnikoff’s, and of course when it became known, a great 
number of investigators at once began to make all kinds of 
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experiments bearing on the question. Many have confirmed the 
theory, but there are also those who bitterly oppose it, and among 
such there are a few very prominent scientists. 

Before saying anything about this other side of the question, it 
may be of interest to depart from the subject for a moment, and 
notice a few important facts in regard to the supposed micro- 
organisms of disease. 

Different species of bacteria—using the term to include all 
micro-organisms—appear everywhere in great numbers ; but they 
are nat all to be dreaded as enemies of mankind. When an 
animal dies its body is disintegrated and returns to dust by their 
action. Not only is this the case, but some species are actually 
of great benefit to our living bodies, by helping to carry out the 
functions of some of its organs. Some time ago, however, the 
presence of certain specific microorganisms was noticed to be of 
constant occurrence in certain diseases, while they were absent in 
a normal condition. The discovery was an interesting one. 
Investigations multiplied, and finally a great number of diseases 
were believed, by some, to be caused by these so-called “ germs.” 
It made little difference whether or not there was any other 
reason for it than the presence of Some form in the course of the 
disease, which was supposed to be its cause. Finally conservative 
men saw the danger of allowing this unsound reason of fost hoc, 
ergo propter hoc, to carry things any farther. Better reasons for 
the prevailing belief were asked for, and generally failed to be 
given. Almost everything was then received with doubt, and 
to-day the pendulum of popular belief in the subject seems to 
have swung very far in the opposite direction. This is 
evidenced in a statement by Dr. Koch, the great German bacteri- 
ologist, who has recently created such an interest through the 
world by his supposed cure for consumption. Ina recent address 
before the International Medical Congress, he says that but three 
microorganisms are positively proven to be the causes of disease : 
namely, those of anthrax, erysipelas, and tuberculosis. Other 
great authorities, however, would add a few more, such as those 
causing glanders, cholera, pneumonia, and so on. At any rate, 
the number is now surprisingly small. Variations of the theory 
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are now being suggested. Some believe that certain diseases 
may be caused by a combination of many kinds of micro- 
organisms. The opinion seems to be growing that ordinarily harm- 
less, or septic, forms may, under favorable conditions, change into 
those which are harmful, or pathogenic. 

It is probable that most people, or at least those living in great 
cities, take into their bodies daily, micro-organisms which, under 
very favorable conditions, would cause disease. One person may 
take in safely, perhaps, many times the number required to cause 
disease in another. Sutton has expressed this fact as follows: 
“ The more thesesquestions are studied, the more we perceive that 
the outbreak of infectious diseases depends not so much on the 
presence of microorganisms—for, like torula (the yeast plant), 
they seem to exist everywhere—as upon the existence of suitable 
conditions, and as yeast cannot grow and multiply without sugar, 
neither can the poison of erysipelas, typhus fever, and the like 
propagate without the presence of some substance produced in 
living bodies, of the nature of which we are ignorant.” For 
example, “ relapsing fever is unknown except in times of famine, 
when the body-chemistry is deranged by want of food, privation, 
and hardships of every kind.” ° 

But to return to the phagocytes, we must notice a few objec- 
tions that have been urged against the experiments of Metschni- 
koff. A few investigators who do not believe in the phagocyte 
theory, claim that there are other elements in the body which 
exert an active influence against microorganisms ; but, of course, 
this, in itself, is no argument against the supposed function of the 
wandering cells. Ribbert, and one or two others, while agreeing 
with Metschnikoff on some points, believe from their experiments 
that such fungi as microorganisms, or spores of fungi, are pre- 
vented from growing in a tissue, not so much on account of 
an active attack of leucocytes, as the fact that the latter probably 
deprive them of oxygen necessary to their growth, and perhaps 
also keep away other nourishing materials. It seems to be impos- 
sible for any one to contradict, in any case, the fact that the pha- 
gocytes take up bacteria, unless in the instance referred to of splenic 
fever, when in the blood, this does not occur, as Metschnikoff 
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himself found. But Fliigge, and others, claim that the parasites 
taken up are really only those which have already been killed, or 
at least injured, by chemical substances of the body, and that 
the white blood corpuscles are simply scavengers that pick up 
dead material, as the lymph corpuscles are known to destroy 
feeble and broken-down red blood corpuscles in the spleen. 

In experimenting with the anthrax bacillus, Baumgarten found 
that after having been injected into pigeons, the bacilli were very 
seldom taken up by leucocytes, but that they seemed to degen- 
erate precisely as they did when left in distilled water. A great 
many objections have been of the nature of a direct contradiction 
of the observations which Metschnikoff claims to have made. 
For instance, it is stated by Koch that anthrax bacilli, though 
taken up in leucocytes, may actually continue to grow there. 
There are a great many bitter opponents of this eating-cell theory, 
and, no doubt, many observations have been made which would 
be very difficult to explain by it. 

It is apparent from what has been said, that in spite of these 
objections, many facts remain, which are of great importance to 
the study of pathology and therapeutics. It will be of value, 
also, to the medical practitioner to keep himself informed on the 
progress of this work at the present day. 

It is often asked by those who are not able to understand the 
true aim of a science, what practical results are obtained by the 
great search for unknown facts that is being made in the so-called 
natural sciences. Without mentioning the discoveries made in 
this way, which have successfully answered many economic ques- 
tions, it is a noticeable fact that all the knowledge developed by 
this phagocyte theory, and the work it has stimulated, sprang, in 
the first place, from Metschnikoffs purely morphological re- 
searches. 

If the knowledge obtained from the experiments here enumer- 
ated, cannot be directly applied tothe relief of human suffering, it is 
probable that a foundation has been laid, upon which it may be 
possible to build up methods for operation against the common 
enemy. 
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A RECENT LAVA FLOW IN NEW MEXICO. 
BY RALPH S. TARR. 


hy the southern central part of New Mexico, on the mail road 

from Carthage to Fort Stanton, and about fifty miles east of 
the Rio Grande, there is a flow of basalt having every evidence 
of being very recent. It has a north and south extension of 
more than thirty miles, and a width varying from one-fourth of a 
mile to four miles. The point of extrusion is a small cone stand- 
ing at the northern end. The period of eruption was brief, and 
the material extravasated has barely succeeded in filling a narrow 
valley. Sometime ago I crossed this region, and made a few 
observations, which, though by no means complete, are deemed 
worthy of presentation, with the hope that the notice may serve 
to call the attention of some one to the interesting phenomena, 
and thus lead to a more detailed study. 

The lava flow is situated in a basin of interior drainage, almost 
completely enclosed by mountains. This basin, which varies in 
width from ten to thirty miles, and has a north and south exten- 
sion of fully one hundred miles, is bounded by the Oscura and 
Jicarilla Mountains on the north, the White and Sacramento 
Mountains on the east, the Huego and El Paso Mountains on the 
south, and the Organs and San Andreas on the west. The exact 
area of interior drainage cannot be told at present, but it must 
exceed one thousand square miles. On the foothills of the 
mountains are quite distinct beaches, which with other evidence 
tend to prove that this basin is the site of one of the Quaternary 
lakes, of which there were others in this vicinity. The loose 
gravels of the basin quickly absorb all the moisture which falls 
upon the surface, and the mountain torrents rarely escape far into 
the plain before being entirely absorbed. <A few never-failing 
mountain brooks enter from the White Mountains on the northeast 
side, and they also sink into the soil within a few miles of their 
outlets from the mountain gorges. At the lowest part of the basin 
are some shallow salt lakes and marshes of the “ playa” type, 
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surrounded by extensive deposits of gypsum. These desiccated 
lake remnants, together with the beaches and extensive lake-bed 
deposits, conclusively prove the former existence of a lake in this 
interior basin, and the freshness of the deposits points strongly to 
the conclusion that the lake is of recent date. 

Both the mountains and foothills show signs of much more 
powerful erosion than seems possible under the present conditions 
of rainfall. This would not be so strongly stated if it were not 
for the fact that well-defined valleys, now somewhat clogged, 
extend well out into the lake deposits, much farther than the 
present streams succeed in going. It isin one of these valleys 
that the lava flow under consideration is found. 

The cone which is at the northern end was not visited, but I 
was informed that it was fresh and had every appearance of 
extreme youth, and this must be so from the evidence furnished 
by the lava itself. Near the cone the lava spreads out over con- 
siderable territory, but farther south becomes constricted, and at 
the southern end again broadens out, conforming in a measure to 
the shape of the stream valley which it fills. The elevation at 
the northern end is 5,360 feet, while at the southern end it is 
4,100 feet. Viewed from either side of the basin the flow isa 
striking object, forming as it does a jet-black stripe in the monoto- 
nous brown of the surrounding plain,—the brown so characteristic 
of the parched soil of an arid country. No bushes or grass have 
found life possible upon these black basaltic rocks, no soil has 
formed, and so the lava stands out with all its native blackness. 
Some moss, cacti, and a few stunted shrubs are the only forms of 
vegetable life that have as yet found a footing on this inhospitable 
rock, and these only in a few nooks and crevices. 

The present surface is undoubtedly the surface of original 
cooling, and one might almost be justified in the belief that the 
cooling took place but yesterday were it not for the evidence to 
the contrary furnished by the scanty vegetation. The flow is 
made up of rolling masses of a vesicular, ropey lava, very much 
broken and fissured. Everywhere on the floor the basalt has 
been broken into splinters and boulders, which are piled up in lit- 
tle hillocks over almost every part of the surface. So ragged is 
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this surface that in only one or two places is it possible for even 
a mule to find his way across the lava. The stage road is 
deflected by it for a distance of several miles, then crosses it at 
the narrowest part, running for the entire distance over bed-rock, 
which rings with a metallic ring under the hoofs of the horses 
and the wheels of the wagon. On either side of the road is an 
impassable desert of boulders, slaggy and black, and ranging in 
size from mere splinters to large blocks many tons in weight. 
Frequently it is possible to see where the consolidated crust of 
the flow burst asunder anda small side stream issued forth, cool- 
ing and cracking into slaggy, vesicular splinters and blocks. At 
other places the lava surface has broken into innumerable pieces, 
as if under the influence of some irregularity in the underlying 
topography. Not uncommonly the surface has been thrown into 
rounded waves, and cooled with the ropey surface so characteristic 
of some lava flows. The action of the weather has made no 
impression on the broken blocks. The sharp-pointed splinters 
and the ragged edges of the vesicles are as untouched by weather 
as if they had just ceased forming. Thetwo photographs accom- 
panying this paper, one a view of the side of the flow, the other a 
néarer view in the same locality, will vouch for what I have said, 
and will give a much better idea of the appearance than any 
description that I can write. 

The region for many miles on either side of the lava flow is a 
desolate one, almost destitute of water and inhabited only by the 
ranchmen, who here and there have found a small spring at which 
they can water their cattle. Those who live in the vicinity are 
all of the opinion that the flow is a very recent one,'and their con- 
clusion is, as I think I have shown, well founded. They base 
their conclusion upon still another bit of evidence, which I cannot 
verify, since I have been unable to visit the locality. Without any 
personal evidence for or against it, I present the matter as it was 
told to me. The belief is that the lava has been erupted, if not 
since historic times, at least not long before the time of the Span- 
ish Invasion. It is believed that the lava flow has been the means 
of destroying a large and thriving Pueblo Indian town. Many 
reliable persons have told me of certain ruins, fifteen or twenty 
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miles north of the volcanic cone, which indicate the former exist- 
ence there of not only a pueblo, but extensive irrigation works. 
These ruins are quite famous in New Mexico under name of the 
Gran Quivira. At present there is not even drinking water 
within many miles of the ruins, much less water for an irrigation 
supply. Furthermore, the canals are said to be at present tilted at 
various angles, as if disturbed by some subterranean disturbance. 
If this be true, we have not only a recent eruption, but also one 
which by either surface or subterranean disturbances has destroyed 
canals, and even caused a spring or stream to disappear. As I 
have said, whether this eruption has taken place since the time of 
the Pueblo Indian occupation of New Mexico or not I am not 
prepared to state ; but certainly this isolated flow is in no way con- 
nected in potnt of time with the great basalt flows of the Tertiary 
in New Mexico, but is vastly more recent. The time of eruption 
must be reckoned, if not in hundreds, in thousands rather than 
tens of thousands of years. The matter deserves, I think, a much 
more careful study than I was able to give it, and I hope that 
some one may find it convenient to give it sucha study. 
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THE ORIGIN OF THE AVIFAUNA OF THE 
BAHAMAS. 


BY FRANK 


CHAPMAN. 


M. 


O far as the relationships of the islands themselves are con- 
cerned the Bahaman group offers from the zoological stand- 
point an apparently simple case. Asa coral formation arising 
from the Bahaman banks we may regard them as oceanic and of 
independent origin. In an analysis of their fauna, therefore, we 
are not confronted by the perplexing problems which beset us in 
- studying the larger West Indian Islands, where a probable con- 
nection with the mainland greatly enlarges the scope of our 
inquiry, and renders more involved the questions to be determined. 
Here, however, we have an area which has not been populated by 
a past connection with contiguous regions, but owes its life to the 
more or less fortuitous occurrence of the ancestors of the species 
which now inhabit it. Primarily through the resulting isolation 
the original forms have in many instances become evolved into 
what we term new species, whose range is restricted to one or 
more of the islands in question. The Bahamas possess no indig- 
enous terrestrial Mammalia, and thus conform to the law which 
generally obtains among oceanic islands. The two or three 
species of Mus which are found there have evidently been intro- 

duced through artificial means. 

Birds, however, possessing in their power of flight a most effec- 
tive means for extended wanderings, have found the intervening 
waters no bar to their occupation of the Bahamas. The islands 
furnish them with resting places in their migrations, with homes 
during the rigors of a northern winter, with breeding grounds 
during the summer, or with a permanent habitat, beyond which 
they are unknown. 

We may imagine these islands as at first barren coral reefs and 
sand-bars, tenanted alone by gulls, terns, and other pelagic spe- 
cies, as indeed some of the islands are now. But, devoid of a 


vegetation which, through its fruit or support of insect life, would 
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furnish food, no land bird could exist there. Increasing vegeta- 
tion finally rendering them habitable, they were ready to receive 
the first-comers of a future avifauna. This, as we shall see, has 
been supplied from various sources, and there have now been 
recorded from the Bahamas about one-hundred-and-fifty-six spe- 
cies and subspecies of birds. The influences which have been 
most active in producing this fauna we may discuss after we have 
reviewed the fauna itself. 

Of the one-hundred-and-fifty-six species, seventy-two are water- 
birds of generally wide distribution, and, with two exceptions, we 
may dismiss them at once as in no way distinctively Bahaman. 
The remaining eighty-four land birds we may divide into non- 
breeding and breeding birds. The first class, or non-breeders, is 
composed of thirty North American species which find in the 
Bahamas either a winter home or a pathway for their migrations 
to and from the tropics. Although, as we have said, the islands 
afford many of these species congenial homes during the winter, 
the migratory habit is evidently too strongly developed to permit 
of their becoming permanent residents. Unless, therefore, they are 
residents in the same latitude on the mainland, apparently in no 
instance have they assisted in populating the Bahamas. 

It is the second class, however, of breeding birds which claims 
our especial attention. Here it is we shall find the truly Bahaman 
species which give character to the avifauna. We owe our 
knowledge of this avifauna largely to the original investigations 
of Dr. Bryant, Mr. Cory, the naturalists of the ‘‘ Albatross,” and 
to Dr. Northrop. It is, however, far from complete. Several 
islands have as yet been unexplored, and we need more exact 
information concerning the distribution of many species. Dr. 
Northrop’s recent paper on the birds of Andros is an important 
step in this direction, and his success in this field may well stimu- 
late and encourage other workers. So far as we at present 
know, fifty-four species of land birds may be considered as 
breeding in the Bahamas. In our study of their relationships 
we may include two species of water birds whose compara- 
tively sedentary habits have promoted their differentiation into 
Bahaman forms. These birds we may divide into two classes, 
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the first consisting of species of more or less general distribution, 
and not confined to the Bahamas; the second consisting of 
species and subspecies peculiar to the islands, beyond which they 
are, as a rule, unknown. The first class numbers thirty-two 
species, which may be summarized according to their distribution, 
as follows : 

Cosmopolitan.—1, Circus hudsonius; 2, Falco peregrinus ana- 
tum; 3, Pandion haliaétus carolinensis ; 4, Strix pratincola. 

Continental.—1, Cathartes aura ; 2, Falco sparverius ; 3, Ceryle 
alcyon, 

North American.'—1, Accipiter velox; 2, Antrostomus carolt- 
nensis; 3, Agelaius pheniceus bryanti; 4, Ammodromus savar- 
narum passerinus ; 5, Dendreca vigorst; 6, Mimus polyglottus. 

Tropical.—1, Columba leucocephala ; 2, Columbigallina passer- 
ina; 3, Zenaida zenaida,; 4, Geotrygon montana; 5, Crotophaga 
ani; 6, Tyrannus domenicensts. 

West Indian.—1, Chordeiles minor; 2, Euethia bicolor. 

Cuban.—1, Chrysotis leucocephala ; 2, Sporadinus ricordu; 3, 
Tyrannus magnirostris ;* 4, Vireo altiloguus barbatulus ; 5, Den- 
areca petechia gundlachii ; 6, Mimus gundlachit. 

Haytian.—1, Sfeotyto cunicularia dominicensts. 2, Loxigilla 
violacea 3, Dendraca petechia ;?* 4, Mimus elegans? 

Porto Rica and Northern Windward Islands.—1, Margarops 
Suscatus? 

The second class numbers twenty-four endemic species and 
subspecies. In attempting to explain their specific affinities we 
shall be obliged to consider each one in connection with its allies. 

1. Rallus coryi—Known from two specimens taken on Andros. 
It is closely related to the Rad/us longirostris group of rails of 
continental distribution. 

2. Ardea bahamensis—Found throughout the Bahamas. It 
is nearly allied to the North American Ardea virescens, which, 
ranging from Northern South America to Canada, is subject to 
more or less variation under favorable conditions. 


1 The species here given are all residents in Florida. 


2 Recorded only from Inaugua. 


§ Occurs also in Jamaica. 
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3. Coccysus minor maynardi.—aA resident representative of 
Coccyzus minor, a species of general distribution throughout the 
West Indies and coasts of the surrounding mainland. In South- 
ern Florida it occurs only as a summer resident, and is not there 
distinguishable from the Bahaman bird. 

4. Saurothera bahamensis—Known only from Andros and 
New Providence. Allied species of this very distinct West’ 
Indian genus occur in Cuba, Jamaica, Hayti, and Porto Rica. 
The Bahaman species most closely resembles Saurothera vieillott 
of Porto Rica. When we consider the limited power of flight 
now possessed by this species (Dr. Northrop states that he was 


told they could be captured after a short chase),* 


its appearance 
in the Bahamas is certainly remarkable. Nor can we here argue 
loss of flight-power through the influences of an insular exis- 
tence, for the bird’s congeners are no better adapted fcr extended 
journeys. 

5. Dryobates villosus maynardu—A common resident of An- 
dros, New Providence, and Abaco. It differs very slightly from 
the Florida form, Dryodates villosus auduboni. 

6. Centurus nylanus. 

7. Centurus blaket—This is one of five instances in which a 
Bahaman form has become further separated into two or more 
forms inhabiting different islands. Centurus nylanus is found on 
Wattling’s Island, while C. d/aket is known only from Abaco. 
They are closely related to each other, and also to their obvious 
ancestor the Cuban Centurus superciliaris. 

8. Doricha lyrura. 

9. Doricha evelyne.—The first of these nearly related species is 
apparently restricted to Inaugua and Long Islands; the second 
has a wider range, and has been found on most of the remaining 
islands. The genus Doricha is Central American, and not else- 
where represented in the West Indies. The presence of these 
two species in the Bahamas is, therefore, not easily accounted for. 
Doricha eliz@, the most northern species on the mainland, is found 
in the vicinity of Jalapa. The Bahaman birds, however, more 
closely resemble D. dryanti of Costa Rica. 


*The Auk, VIII., 1891, p. 74. 
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10. Myiarchus lucaystensis—This fly-catcher is evidently de- 
rived from the Cuban Myiarchus sagre; indeed, some authors 
consider the birds inseparable. 

11. Blacicus bahamensis——A near relative of a West Indian 
group of fly-catchers, and probably closest to the Cuban Alacicus 
carribeus. 

12. Pitangus bahamensis—Related species occur on the four 
larger West Indian Islands. The Bahaman bird is probably 
nearest the Cuban /%tangus caudifasciatus. 

13. Jeterus northropi—A well-marked species, known as yet 
only from Andros, where ‘its discover, Dr. Northrop, found it not 
uncommon. It is an evident representative of the Haytian /cterus 
dominicensts. 

14. Spindalis zena. 

15. Spindalis townsendit.—The distribution and relation- 
ships of these birds are particularly interesting. The first is 
found in Andros, the second is apparently restricted to Abaco, 
while on the intervening island, New Providence, an intermediate 
and connecting form occurs. Spindalis is a characteristic West 
Indian genus; Cuba, Grand Cayman, Jamaica, Hayti, and Porto 
Rica each have distinct species, and quite recently a well-marked 
species has been described from Cozumel. Strange to say, the 
more northern of the Bahaman birds, Spivdalis zena townsendu 
of Abaco, finds its nearest ally in this Cozumel species. 

16. Vireo crasstrostris. 

17. Vireo crassirostris flavescens—The center from which the 
species of this group of Vireos have originated is now difficult 
to determine. Their exact relationships to the North American 
Vireo noveboracensis and the Cuban Vireo gundlachii can be only 
questions of uncertain speculation. However, without determin- 
ing their origin, we have in them a marked instance of the appear- 
ance of similar types in widely separated regions. Vireo crassi- 
rostris occurs in the western Bahaman Islands, subspecies V. 
flavescens in the eastern members of the group. Cuba has no 
near representative, but southward, on the island of Grand Cay- 
man, we find V7rco allentt, a race so nearly resembling Vc. 
flavescens that Mr. Cory considers them to be inseparable. On 
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the mainlands at Yucatan the species reappears in Vireo ochra- 
ceus, which, although decidedly smaller than the island birds, 
exactly resembles them in coloration. On the islands of Old 
Providence, 250 miles north of Aspinwall, the species again is 
found, but here is nearer the West Bahama bird, crassirostris. 

18. Callichelidon cyaneoviridis—Callichelidon is the only 
genus of birds peculiar to the Bahamas. That this single instance 
should be among the swallows, birds possessing great power of 
flight, and generally having extended habitats, is indeed most 
remarkable. Mr. Scott’s recent capture of this species in the 
Tortugas ° is, so far as we know, the only occasion on which it 
has been found beyond the Bahamas. It has not been recorded 
from Cuba, and this is one of a number of cases where species 
which should occur there have not been recorded from that 
island. Indeed, our knowledge of Cuban birds may well be sup- 
plemented by much additional information before it can be con- 
sidered complete. As has been said, C. cyaneoviridis in its 
generic distinctness stands alone among Bahaman birds, and 
unless it is a survivor of a once more widely distributed species 
it is difficult to give even a probable theory of its origin. It has 
no near West Indian relatives, unless the very different Zachy- 
cineta cuchrysea of Hayti be considered as such, and it is per- 
haps as near to Zachycineta thalassina of Northern North America 
as to any other species. 

19. Certhiola bahamensis—One of a very distinct group of 
three species of peculiar distribution. Certhiola cabott, very 
closely related to édahamensis, is found in Cozumel, while the 
remaining species, C. tricolor, which inhabits the island of Old 
Providence, is nearer to dahamensis than to cadbott. 

20. Geothlypis rostrata. 

21. Geothlypis coryi. 

22. Geothlypis tannerti—Three closely related forms inhabiting 
respectively the islands of New Providence, Eleuthera, and Abaco. 
Additional material will doubtless show, as Mr. Allen. states, 
that the bird from Andros will constitue a fourth form. This is 
the fifth and by far the most interesting instance in which an 


3 The Auk, VIIL., 1899, p. 265. 
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established Bahaman species has become further divided into 
several insular races. 

The genus Geothlypis is not found in the West Indies, and we 
are forced to consider the very distinct Geothlypis trichas ignota 
of Florida as the probable ancestor of the rostrata group. The 
supposition becomes more probable when we consider that 
ignota, in having a larger bill and more yellow belowthan the 
North American Geothlypis trichas, thus presents a distinct step 
towards the Bahaman species. In other words, although more 
nearly related to “vichas, ignota is in a degree intermediate 
between it and rostrata. We dwell on this because the origin of 
the Bahaman bird is of special importance, although being 
evidently derived from the Florida form, it more nearly resembles, 
indeed is very similar to, Geothlypis beldingu of Lower California. 
Thus we find that quite independently of each other two birds 
whose habitats are separated by a continent have been evolved to 
almost specific identity. This instance is of great value in study- 
ing the relations of island faunez, where the same type may 
appear on widely separated islands, and be replaced on intervening 
islands by a nearly related but still different species. We have 
noted somewhat similar cases in our remarks on Spindalis and 
Vireo crassivostris and Certhiola. May we not assume here that 
the intervening species is a common ancestor, and that by similar 
lines of divergence two forms have been produced which are more 
nearly related to each other than they are to the parent stock ? 


23. Poltoptila cerulea cesiogaster—A form differing very 
slightly from P. cerulea, which occurs both in Florida and Cuba. 

24. Mimocichla plumbea.—A species closely related to Mimo- 
cichla schistacea of Cuba. 


List oF Birps PECULIAR TO THE BAHAMAS, WITH THE SPECIES 
WHICH THEY APPARENTLY REPRESENT. 


BAHAMAN SPECIES. REPRESENTED SPECIES. 
Rallus coryt. Rallus longirostris group (Continental). 
Ardea bahamensis. Ardea virescens (Continental). 
Coccyzus minor maynard. Coccyzus minor (Tropical). 


Saurothera bahamensis. Saurothera vieillotit (Porto Rica). 
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Dryobates villosus maynardi. Dryobates villosus audubonii (Florida). 
Centurus nylanus (Wattling’s 

Island). Centurus superciliaris (Cuba). 
Centurus blaket (Abaco). J 


Doricha lyrura (Inaugua, Long Island). 
Doricha bryaniit 


(Costa Rica). 


Doricha evelyne (Andros, New Provi- 
dence, Abaco). 

Myiarchus lucaystensis. Myiarchus sagre (Cuba). 

Blacicus bahamensis. Blacicus barbirostris group (Cuba, Hayti, etc). 


Pitangus bahamensis. Pitangus caudifasciatus group (Cuba, 
Jamaica, and Hayti). 

Lcterus northropii. Icterus domenicensis (Hayti). 

Spindalis zena townsendu. § 

Vireo crassirostris. | (?) 

Vireo crasstrostris allenii. 

Callichelidon cyaneoviridis. (?) 

Certhiola bahamensis. Certhiolo caboti (Cozumel). 


Geothlypis rostrata (New Providence). - 
Geothlypis coryi (Eleuthera). 
Geothlypis tannerii (Abaco). 
Polioptila cerulea cesiogaster. Polioptila cerulea (Cuba, Florida). 
Mimocichla plumbea. Mimocichla schistacea (Cuba.) 


Geothl: trichas ignota 
J (Florida). 


This completes our review of the endemic species and sub- 
species. We may now classify them according to the distribution 
of their apparent ancestors, and placing them with the land birds 
previously given as not peculiar to the Bahamas, summarize the 
avifauna exclusive of water birds, as follows. Bahaman forms 
obviously derived from the same ancestor, or from each other, are 
here included as one: 


HABITAT AND NUMBER OF REPRESENTED SPECIES. ENDEMIC. NON-ENDEMIC. 
Cosmopolitan, 4 fe) 4 
Continental, 5 2 3 
North American, 5 fe) 5 
Floridan, 3 2 I 
Tropical, 8 2 6 
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West Indian, 2 fe) 2 
Cuban, 12 6 6 
Haytian, 5 I 4 
Porto Rican, 2 I I 
Central American, 2 2 oO 
Uncertain, 2 2 O 


We have said that the formation of the fauna we have just 
reviewed has, in the case of the land-bird element, been caused by 
more or less fortuitous circumstances. This in a measure is true. 
Inaugua on the south is distant from Cuba and Hayti about fifty 
miles, Great Bahama on the north is distant from Florida sixty 
miles, while these islands are situated respectively thirty and ten 
miles from their nearest neighbors in the group. These in turn 
are separated from others by varying distances, never greater, 
however, than the distances first mentioned. Of Great Bahama 
we know nothing; no ornithologist has ever visited it. Of 


Inaugua, we have some knowledge, and it has apparently served 


as a gateway for many species of West Indian origin which are 
now distributed throughout the Bahamas. Others, four in num- 
ber, have not advanced beyond this portal. Once established on 
Inaugua, the most difficult step would have been taken, and future 
ones become comparatively easy. It is not assumed that all the 
Bahaman species of West Indian origin have been derived 
through Inaugua, though it is evident that some of them have, 
and we may in this way, through a northward movement among 
the more eastern islands, account for the distribution of the 
Cuban parrot, which is found on Abaco, but is unknown on 
Andros. We mention this island merely as a possible first step 
for future Bahaman birds. Our examination of the fauna renders 
in a degree apparent the chief cause which promoted this step. 
As a rule, the land birds of oceanic islands have descended 
from or are non-sedentary species, whose habits render them sub- 
ject to the influences of storms or trade-winds, the most potent 
factors in the formation of insular avifauna. For this reason 
we should not expect to find species of especially sedentary 
disposition forming a prominent part of an island fauna. Sed- 


entary is not used here as meaning non-migratory alone, but 
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also refers to those species which, being non-migratory, are at 


the same time species of retiring habits,—that is, are terrestrial or 
thicket-loving, and do not, as a rule, make extended flights. It is 
obvious that birds of this character would not be exposed to the 
action of storms and gales, and we rarely find them inhabiting 
islands. Wrens are excellent examples, and with the exception 
of a small group found on the southern Windward Islands, are 
unknown from the West Indies, although they are abundant on 
all the surrounding mainlands. The Carolina wren, one of the 
most common birds of Florida, has never been found in the 
Bahamas, nor indeed in Cuba. On examining the Bahama fauna, 
therefore, we find that the birds, although resident now, are 
descendants of, or are co-specific with, either migratory species 
or species whose non-sedentary habits have rendered them sus- 
ceptible to the influences of that island populator, the wind, to 
which many Bahaman birds doubtless owe their original appear- 
ance on the islands. But we have also found that the descen- 
dants of the migratory species which have become endemic are 
residents in the same latitude onthe mainlands. Birds of strictly 
migratory habits, therefore, are not apt to form a part of island 
life, unless the islands occur near the limits of their breeding 
habitats. The Bermudas are annually visited by large numbers 
of South American migrants, but the number of resident land 
birds is restricted to six. 

Thus the Bahamas do not owe their avifauna to purely migra- 
tory species, but to the occurrence there of resident species from 
generally contiguous areas; and their original appearance may 
have been due to a gradual extension of range, or, as we have 
said, to their accidental occurrence through the influence of violent 
winds. With the exception of two bi-continental species, which 
throughout their ranges are subject to local specialization under 
favorable conditions, the endemic Bahaman birds are derived from 
species which in their generally limited ranges and close relation- 
ships with other species prove their susceptibility to the influences 
of their surroundings. 

As to the causes which have produced differentiation in the 
forms we have just discussed, we can say very little. We may 
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assume that changed conditions of environment acting on isolated 
species have resulted in their evolution into new species, presum- 
ably better adapted to their surroundings. But just what condi- 
tions have effected a*given result we do not know. In the further 
division of a Bahaman species into two or more races the case 
becomes even more perplexing. We have not, then, different 
physiographic or climatic conditions to the influences of which we 
may ascribe observed changes. On the contrary, we find differ- 
ent forms of the same species inhabiting islands almost within 
sight of each other, where they are apparently subjected to simi- 
lar conditions of existence. In several instances these differences, 
though here constant and characteristic, are not greater than those 
presented by individual variation in a larger series of a given 
species from one locality. Perhaps we can assume, then, that 
through the continued isolation of a comparatively small number 
of individuals certain characters, due originally to purely individual 
variation, have become perpetuated and specific. Among a smaller 
number of birds the extent of variation would, of course, be less ; 
but this would be more than counterbalanced by the fact that 
any new character would be far more likely to be preserved 
through a forced interbreeding of closely related individuals. 

Of the age of the Bahaman avifauna we can, of course, judge 
only by comparison. But the conditions which govern any given 
areas vary so greatly that even in this way we can form only an 
approximate idea of the relative age of their faunz. 

The isolation afforded by insular existence in tending to pre-’ 
serve new characters would at the same time hasten the consum- 
mation of permanent forms. The rate of divergence, therefore, 
is, without doubt, more rapid among island-inhabiting species 
than among those confined to the mainland. 

From the comparative ease with which we have been able to 
trace the specific relationships of most of the endemic birds, and, 
with one exception, from the absence of peculiar genera, it is prob- 
able that the Bahaman avifauna is of recent origin. Being so 
largely derived from, it is, of course, more recent than, that of the 
larger West Indian Islands, where sixteen endemic genera occur ; 
indeed, is not so old as the avifauna of the Windward group, 
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where seven endemic genera are found. Perhaps in distinctness 
from related species the avifauna may be compared with that of 
Grand Cayman, an island situated 175 miles south of Cuba, and 
200 miles northwest of Jamaica. The character of the formation 
of this island I do not know; Commander Bartlett has said of it, 
with Little Cayman and Misteriosa Bank, that they are the sum- 
mits, fast appearing above tide-mark, of a submarine range having 
an average height of nearly 20,000 feet. 

Through Mr. Cory’s collectors and the naturalists of the “Alba- 
tross”” Grand Cayman has been thoroughly explored, and fifteen 
endemic species and subspecies have been found there. These 
are largely derived from Cuban birds, and eleven of them are gen- 
erically represented in the Bahamas. 

From this review of Bahaman bird life we may presume to offer 
the following conclusions: 

First—The Bahamas are largely West Indian in their affini- 
ties, and the group of islands may claim the rank of a fauna of the 
Antillean region, characterized by the presence of forms differ- 
entiated from their West Indian ancestry and by the infusion of 
a slight Floridan element. 

Second.—A greater number of endemic species have been 
derived from Cuba than from any other region. 

Third —North American migrant species which breed in higher 
latitudes, while occurring in great numbers in the Bahamas, at 
certain seasons of the year, have not assisted in forming the resi- 
dent avifauna. 

Fourth—The avifauna is of comparatively recent origin. 

fifth.—Forms of a common ancestor may be differentiated from 
this ancestor in much the same manner, and thus, though having 
widely separated habitats, more closely resemble each other than 
they do the parent species. 

Sixth—In several instances certain Bahaman forms inhabiting 
contiguous islands have become differentiated from each other 
without, so far as we can observe, being subjected to changed 
climatic or physiographic conditions. 

Seventh —We may, perhaps, assume from this that these birds 
originally owe their characters to individual variations which, 
among a number of individuals, have become permanent. 
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ON THE GENUS CHLAMYDOPHORUS. 
BY DANIEL D. SLADE. 


HE Chlamydophoridz of the group Loricata in the order of the 
Edentata comprises two species: C. truncatus and C. retusus. 
Chlamydophoride—Dorsal disk divided into a dorsal and a 
pelvic shield; pelvic shield agglutinated to the pelvis; feet 
strong; toes united; claws large. C. truncatus—Dorsal shield 
only attached by the middle of the back, which is covered with 
hair on the sides. C. retusus—Dorsal shield attached to the 
skin of the back to the edges. Both are extremely rare, and 
present very singular osteological modifications. The recent 
arrival of a mounted skeleton of the Pichiciego, C. ¢runcatus, at 
the Museum of Comparative Zoology, in Cambridge, has induced 
me to bring together the few facts which constitute our present 
knowledge of these interesting Edentates. It is now about sixty- 
five years since the first description of C. ¢runcatus was given by 
Dr. Harlan, of Philadelphia, and published in the New York 
Lyceum of Natural History. In 1828 the result of the investi- 
gations of Mr. Yarrell upon a second specimen received in 
England was publishéd in the London Zoological Journal. But 
strange to say, neither he nor Dr. Harlan had recognized the bony 
shield and its relation to the pelvis, which constitutes its unique 
character among living mammals,—an. oversight which may be 
explained by the anxiety to preserve intact the skin with its coat 
of mail, to accomplish which it was thought necessary to sever 
the bony processes by which the shield is connected with the 
pelvis. In 1855 a full descriptive monograph upon the C. ¢run- 
catus was published by Prof. Hyrtl, of Vienna, in which full justice 
was done to its anatomy. In 1857 a short publication on the 
structure of the pelvis of the C. truncatus was made by Dr. J. E. 


Gray, of England; and in 1870 an interesting paper was read by 
Mr. Edward Atkinson, “On Some Points of Osteology of the 
Pichiciego,” before the British Association, at Liverpool. In 1880 
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some interesting notes by E. W. White were published in the 
Proceedings of the Zoological Society. Since this, I find scarcely 
an observation or allusion to the subject. 

Apart from its remarkable conformation, a certain interest 
attaches to the animal under consideration, due to its singular 
scarcity. There are but few specimens in the museums of the 
world. In Europe twelve to twenty only are known, and in our 
own country there are not more than six or eight, for some of 
which fabulous prices have been paid. The Pichiciego’s sole 
habitat is in the neighborhood of Mendoza, in the interior of 
Chili, South America, at the base of the Andes, a country well 
noted for its terrible earthquakes. Our knowledge of its habits 
is very limited It is nocturnal; it passes most of the time in 
the sand-burrows which it makes; is extremely timid; is rarely 
seen, and very rarely captured, except when accidentally discovered 
nestled within the blankets of Indians who are sleeping upon the 
ground. Its food is said to be chiefly that of worms, and in this 
respect, as much as in its general subterranean habits, it resembles 
the European mole. 

The entire external surface of the body is covered with a fine, 
white, silken hair, more delicate even than that of the mole. 
Over this is a shield, cloak, or covering, composed of a series of 
plates of a texture which resembles thin sole leather, covering the 
superior portions of the cranium, and extending half round the 
body for its entire length. This “coat of mail” is made up of 
twenty-four cross-series of quadrangular plates, counting from the 
vertex, the posterior edges of each row covering the anterior of 
the one immediately succeeding. The posterior truncation, formed 
by a sudden curving of the shield at a right angle to the body, 
is also composed of plates similar to those upon the back, but 
disposed in half circular rows, of which there are five. The 
lower margin of this surface at about its center presents a notch, 
beneath which passes the caudal extremity, also protected by 
plates. The semicircular margin of the truncated portion, as well 
as the lateral margins of the shield, are fringed with the same 
silken hair, that of the exterior ring of the truncated portion form- 
ing a double, somewhat bristly ridge, standing out at right angles. 
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Upon the cranium the dermal plates descend from the vertex 
to the snout in gradually narrowing series, being attached to the 
frontal protuberances, of which I shall presently speak. The 
extent of its attachment to the dorsal shield in the middle of the 
back varies; it would seem to be connected to the spinal meta- 


‘pophyses by a loose cuticular tissue, and posteriorily more inti- 


mately to the osseous pelvic shield beneath. 

There is no distinct pinna,—only a slight elevation of cartilage 
at the external meatus. The small, entirely black eye is scarcely 
visible; deeply covered as it is by the intermingling of the hairy 
fringe and mantle. The mamme are pectoral, two in number. 
The testes are abdominal. The entire length of the skeleton 
from the tip of the snout to the pelvic shield varies very slightly 
from five inches. 


F1G. 1.—Chlamydophorus truncatus Harl.; two-thirds natural size. 


The cervical region of the vertebral column presents the usual 
anchylosed condition of the centra of the second, third, and 
fourth vertebrz, with the rudimentary development of the arches 
and neural spines, commonly found in the Dasypodide. The 
metapophyses of the two last dorsal and three first lumbar verte- 
bre are elongated for the attachment of the dermal coat. The 
sacral vertebrz are uniform in number and arrangement with the 
corresponding bones of Dasypus unicinctus, but inthe conformation 
of the pelvis, as shown in the wide separation of the pubes and 
the growing together of the tuberosites of the ischium, whence is 
produced the “ sphceroma ischii,” that ‘ verum prodigium osteolo- 
gicum ” of Professor Hyrtl, there is a wide difference. For the 


proper understanding of the conformation of this singular pelvic 
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shield the specimen should be before one. Without this aid, 
and even with the assistance of drawings, the admirable descrip- 
tion of Professor Hyrtl can with difficulty be comprehended. 
But I have no better resource than to translate his words: 
“Three longitudinal crests spring up from the dorsum of the 
sacrum, of which the middle one absorbs, as it were, the two lat- 
eral, at a point just behind the ischiatic foramen; thus only one 
remains. This, in the shape of a long, perpendicular, thin, pellu- 
cid plate, perforated in many places, is produced throughout the 
entire length of the sacrum, and posteriorly is lost in the sphce- 
roma. The middle crest at the spot where the meeting of the 
lateral ones produces a bony mass is transformed into a bony 
transverse plate, which is connected on either margin with a long 
and unusual process of the ischium, which I call the ascending. 


F1G. 2.—Chlamydophorus truncatus Harl.; two-thirds natural size; skeleton. 


From the dorsal face of the transverse lamina two round, bony 
columns rise and become supports to the sphceroma. Thus this 
wonderful sphceroma is connected to the pelvis by five fulcra. 
The two first and principal ones arise from the ischia, the two 
middle are the two columns erected on the transverse lamina of 
the sacral crest, and the highest is the termination of the median 
crest.” 

Since the strongest fulcra of the shield are found in the place 
where in other Dasypodidzx the tubera ischii reside, it would 
seem evident that this unusual structure springs from the conflu- 
ence of the tuberosites. Its shape is that of a semi-circular disc, 


with its convex margin upwards, which is thicker than the lower 
Am, Nat.—June.—3. 
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margin. It is vertical in position, and the smooth posterior sur- 
face is ornamented with semi-circular rows of foramina and fissures 
“which give insertion to the short, tough fibres by which the 
dermal coat is bound to the shield throughout.” According to 
the dissection of Mr. Atkinson, the sphceroma is completely 
invested on doth its surfaces by the common integument of the 
body, so that the anterior concavity and the bony fulcra inplanted 
into it are clothed with hairy skin, reflected from the back, 
while the posterior surface is covered by the closely adherent 
continuation of the dermal horny coat. The caudal vertebre are 
fourteen in number; the transverse processes of the eighth, ninth, 
tenth, and eleventh are elongated so as to produce a spatulate 
condition of the organ. 

The cranium is conical, capacious, compressed, and without 
sutures. Seen in profile, owing to the elevation of the vertex, as 
well as to the concavity between the two singular rounded pro- 
cesses which are given off from the frontal and which connect 
with the olfactory organs, the contour of the cranium reminds 
one of the Indian elephant. Especially is the mandible ungulate 
in its character, in its depth, perpendicular ramus, rounded angle, 
and in the condyloid process being longer than the coronoid. 
From the anterior portion of the two frontal tuberosities a narrow 
ridge on either side converges towards the nose. The elongate 
nasal bones terminate at an orifice, opening downward. 

The dental system is composed of eight molars on either side 
of both jaws. The teeth are long, cylindrical, have no true roots 
or crowns, are encircled by enamel, are so deeply set that those 
of the mandible dimple its inferior margin. They are slightly 
curved. The orbital and temporal fossa are not separated. The 
zygomatic arch is slender posteriorly, but anteriorly it is more 
developed with a descending process from the malar. 

The external meatus auditorius is prolonged in the form of a 
long, winding, cylindrical osseous tube, ascending behind the 
articulation of the jaws, and, arching over the roof of the zygoma 
terminates in an aperture just behind the eye. This osseous tube 
is composed of two separate pieces, which are joined by an inter- 
posed ring of cartilage. This very remarkable auditory apparatus. 
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suggests a similitude to the common ear-trumpet used by the 
deaf, particularly as it is capable of limited movements. 

The przsternum is broad for the articulation of the first rib. 
It has also a sharp crest or keel upon its anterior surface, being 
decidedly bird-like in its character. 

The scapula presents several modifications. The prescapular 
border is deeply notched; the posterior border of the postscapula 
is greatly elongated, being sickle-shaped. The dorsum has a 
second spine, smaller, but parallel to and beneath the true 
spine. The acromion is very long, passing forwards, downwards, 
and inwards over the head of the humerus to be articulated with 
the complete clavicle. The humerus, large and broad, has a 
prominent deltoid ridge. The epicondyles are both much produced 
transversely, the inner one being perforated. The radius is small . 
the ulna much flattened, with an olecranon process nearly as long 
as the shaft. The first and second digits of the manus are slender 
and elongated, and both have the normal number of phalanges. 
The other three have the metacarpal short and broad, the proxi- 
mal phalanx suppressed, the middle very short, and the ungual 
phalanges enormously developed, that of the third being the 
longest. 

The femur is large and strong, with a well-developed third 
trochanter. The tibia and fibula are firmly anchylosed at each 
extremity, and arched in opposite directions. The os calcis is 
elongated backwards and flattened. The pes is normal in type, and 
presents no modifications. Both manus and pes are plantigrade. 

The following abstracts are from the notes on C. truncatus by 
E. W. White, F.Z.S., London, published in the Transactions ; 

“T was induced in August, 1879, to undertake a ride of forty 
leagues from Mendoza, and a diligent search for six days, in com- 
pany with a large number of men, in order to obtain a better 
knowledge of its habits. I was fortunate enough to secure one 
living specimen of C. truncatus, which, in spite of the utmost 
attention, survived capture only three days; in fact, no instance 
has occurred of a longer survival in captivity than eight days. 

“The usual drawings of this animal in zoological works are 
erroneous in more than one particular. 
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“st. The tail is represented as flexible, and terminating in a 
somewhat flattened, though, on the whole, solid, pointed paddle, 
whereas it is almost perfectly inflexible, the paddle at the extrem- 
ity being completely flattened and rounded at the vertex. 

“2d. The fringe issuing from the ultimate and large ring of the 
dorsal carapace, instead of being drooping, as often depicted, where 
it unites with that of the exterior ring of the truncated extremity, 
forms a double, somewhat bristly fringe, standing out well at right 
angles to that truncated extremity. 

“3d. The lateral edges of the dorsal chitinous shield are sharply 
serrated, instead of forming a continuous wave-line. 

“4th. The eye, instead of being distinctly visible, is rudimentary 
and hidden by the fringe and mantle. 

“sth. The projection of the slightly convex truncated extrem- 
ity is very exactly a section of a circle, the center of which is a 
point whence issues the tail, the whole of this truncated armor 
plate forming a very hard, solid, bone-like structure, which at once 
suggests the use to which it is devoted,—viz., to act as a rammer 
to consolidate the sand and to fill up the entrance to its burrow, 
from the inside, and thus prevent the ingress of its enemies. 

“6th. When walking, the C. truncatus plants both fore and 
hind feet on the soles, and not on the contracted claws, as is the 
case with the ant-eater, carrying its inflexible tail, which it has no 
power to raise, trailing along the ground and inclined downwards 
from the body. As it commences to excavate, the fore feet are 
first employed, and immediately afterwards, supporting its body 
on the tripod formed of these and of the extremity of the tail, both 
hind feet are set to work simultaneously, discharging the sand 
with incredible swiftness. Although analogy and form would 
seem to indicate it, I never could detect the tail aiding in the 
operation of excavation ; in fact, its inflexibility precludes this idea. 
The only use of the flattened extremity appears to me-to be to 
furnish it with a more secure point of support in the shifting 
sands. 


“ Sluggish in all its movements, except as a fodient, in which 
capacity it perhaps excels all burrowing animals, the C. truncatus 
performs the operation of excavation with such celerity that a 
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man has scarcely time to dismount from his horse before the 
creature has buried himself to the depth of his own body. The 
tunnel scooped out, of the exact size of the truncated extremity, 
presents three ways of exit. 

“The light, fine sand in which it burrows proclaims unmistak- 
ably its presence by the tracks left. Besides the impressions of 
the four feet, the inclined, stiff tail leaves its deep, central, indented 
line. If the tracks were numerous the animal would no longer 
be rare, but it is a fact that a year or more sometimes elapses 
without any trace of its existence. Occasionally specimens have 
been unhoused by the plow. I could not succeed in discovering 
the nature of the food from the solitary live specimen which I 
obtained, but I fed it on milk, which it lapped like a cat. 

? “ This delicate little animal is extremely 
susceptible to cold. My living example, 
after passing a night in a box of earth 
covered with flannels, was found the fol- 
lowing morning in a very exhausted con- 


dition. Wrapped in warm clothing, and 
Hor, eld placed near the fire, it soon revived. 
ural size. Its normal paradise seems to be when 
the temperature of its residence is such as is produced by 
sand so hot as almost to scorch the hand. During the summer 
it leaves its burrow at dusk to search for food, and, being truly 
nocturnal, moonlight nights are very favorable for discovering it.” 

Mr. White thinks that the use of the fringe surrounding the 
shield is solely to prevent the introduction of sand beneath it 
during excavation. 

The only description of Chamydophorus retusus is in the short 
monograph by Dr. Hermann Burmeister, Director of the Museum 
of Buenos Ayres.' This museum contained in 1863 the only 
specimen then known. The animal is a native of Bolivia, and its 
habitat the neighborhood of Santa Cruz. No one of the natives, 
says Dr. Burmeister, had ever seen the animal, until they were 
shown the one captured by St. Martin at Pari, Santa Cruz. They 
were aware that there was an animal which lived underground, 


1 Abhandlungen der Naturforschenden Gesellschaft zu Halle, 1863. 


| 
| 


48 The American Naturalist. [June, 


and to which they gave the name of Lloron, meaning a new-born 
infant, from the peculiar cries it made. Dr. Burmeister gives an 
amusing account of its capture, and the celerity with which it 
threw out the sand, supported by the hinder parts in its effort to 
escape by burrowing. 

C. retusus is larger than C. truncatus, and has one or two bris- 
tles on the hinder edge of the dorsal shield, with many bristles 
on the lower edge of the lateral portions, The upper part of the 
pelvic shield has pencils of bristles. There is a well-developed 
pinna. 
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27, 1891. 

FERNALD, C. H.—New. N.A. Microlepidoptera. Can. Ent., 
XXIII, p. 29, 1891.—Psecadia delliella (Tex.), Properus mag- 
nificus (Col.), Schenobius maximellus (Tex.) 

Epwarps, W. H.—Description of a new species of Erebia, and 
notes on the so-called Chionobus bore of Colorado. Can. Ent., 
XXIIL., p. 31, 1891.—E£. ethela (Wyoming). 

THAXTER, R.—Food plants of some Bombycidz and Noctuide 
not included in H. Edwards’s catalogue. Can. Ent, XXIIL, p. 
34, 1891. 

Dyar, H. G—Phragmatobia rubricosa. Can. Ent., XXIIL, p. 
40, 1891. 

Morrat, J. A—<4llopos titan. Canad. Ent, XXII, p. 40, 
1891. 

Bruce, D.—Lepisesia flavofasciata. Can. Ent., XXIIL., p. 42, 
1891. 

Patton, W. H.—Scent glands in the larva of Limacodes. Can. 
Ent, XXIII, p, 42, 1891. 

Situ, J. B.—A correction [to Arctiide, supra]. Can. Ent, 
XXIIL, p. 43, 1891. 

Druce, H.—Description of new species of Lepidoptera (Het- 
erocera) from Central and South America. Proc. Zool. Soc. Lon- 
don, 1890, p. 493.—New forms from limits of this record are: 
Hlomeocera rodriguezi (Guatemala), Phagoptera leda (Dominica), 
Ph. landia (Trinidad), Ph. alsa (Dominica), Arctia rodriguesi 
(Guatemala), Flavinia alcidamea (Panama), Edema lanassa, E. 
lata (Panama), Gidemasia alcimede (Panama), Hemiceras losa 
(Trinidad), Chasmina alcidamea (Guatemala), Celena lilacina 
(Panama), Perigea agnonia (Guatemala, south), Caradrina alana 
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(Panama), Agrotis lamptera, A. limenia (Guatemala), Cosmia 
lavipra (Panama), Xanthia alala, X. alcandra (Mex.), Polia lavina 
(Mex.), P. amerta (Guat.), Anarta agonax (Mex.), Ardisura gran- 
dis (Mex.), Acontia splendens (Panama), Thalpochares lavonia, Th. 
lagore (Mex.), Xanthoptera laphyra (Mex., Panama), Cadlopistria 
agyra, C.langia (Panama), Plusta andra (Guat.), Plusiodes lavonia 
(Panama), agenoria (Mex.), Pl. alesa (Panama), /aodamia 
(Mex.). Packard’s genus Coloradia reappears in Paraguay. 

Mar.iatt, C. L.—Notes on the early stages of brier moths. 
Trans. Kansas Acad. Sci., XI., 1888 [’89].—Werica bidentata, 
Anisota stigma, Callimorpha suffusa. 

Ketticott, D. S.—Our injurious A2gerians. Journ. Columbus 
Hort. Soc., V., p. 11, 1890.—Figures seven species. 

Asumeap, W. H.—Report on an outbreak of the army worm, 
and on some other insects affecting grain, in Maryland. J/nsect 
Life, p. §3. 1890. 

Dyar, H. G.—Description of certain Lepidopterous larve ; 
l.c., p. 61, 1890.—Nola sexmaculata, Nerice bidentata, Schizura 
tpomee, Mamestra confusa. 

* Druce, H.—Descriptions of new species of Lepidoptera 
(Heterocera) from Central America. Ann. and Mag. Nat. Hist., 
V., 1890. 

* Moscu_er, H. B.—Abh. Senckenb. Naturf. Gesell. Frankfurt. 
—Lepidoptera of Porto Rico. 

* Grote, A. R.—Revised check-list of the North American 
Noctuidz. Part I., Thyatirine—Noctuinz. Bremen, 1890, pp. 52. 

Dyar, H. G—Two species of Lepidoptera new to our lists. 
Ent. News, 1., p. 105, 1890.—Callidryas statira and Composia 
fidelissima, from Florida. 

Bunker, R.—Some experiences in larvz-rearing ; /. c., pp. 108, 
117, 1890. 

BALLARD, JULIA P.—What can it be? 4c, p. 124, 1890.— 
Wants information as to a large caterpillar. 

BEUTENMULLER, W.—Description of the preparatory stages ot 
Datana contracta Walker; /.c., p. 144, 1890. 

Frencu, G. H.—Another tropical species of Lepidoptera in 
Florida. nt, News, 1., p. 153, 1890.—Composta olympia. 
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* Ann. Soc. Ent. France, VI., ix., 1889—’90.—Describes 
new forms of Leptarctia from U. S. 

Wesster, F. M.—Army-worm notes. Jnsect Life, III., p. 112, 
1890. 

CoguIt_et, D..W.—The cypress-twig borer ; 2. ¢., p. 116, 1890. 

Situ, J. B—Contributions toward a monograph of the Noc- 
tuide of temperate North America.. Trans. Am. Ent. Soc., 
XVI., 1889, p. 321.—Synopsis of Oconemis ; 28 species, none 
new. 

*Druce, H.—Descriptions of new species of Lepidoptera, 
chiefly from Central America. Ann. and Mag. Nat. Hist., V1., 
iv., p. 77, 1889. 

Rivers, J. J—A new species of Californian Lepidoptera. Proc. 
Cal. Acad., II., i., p. 103.—Melitea macglashanit. 

* Sout, C. G., and Exrot, I. M.—Notes on the early stages ot 
some Heterocera. Psyche, V., p. 259, 1889. 

* HincKLey, H.—Second brood of Callosamia promethea. 
Psyche, V., p. 280, 1889. 

* Sou_e, C. G.,and Exiot, I. M.—Variation of color in the larve 
of Sphinx gordius. Psyche, V., 228, 1889. 

* CocKERELL, T. D. A——Vanessa milberti. Entomologist, XXI1, 
p. 185, 1889. 

* SmytH, E. A.—Notes on the southern distribution of some 
common butterflies. Psyche, V., p. 347, 1890. 

* Etwes, H. J—The Argynnides of North America. Trans. 
Ent. Soc. London. Repr. Psyche, V., 308, 1890. 

. A revision of the genus Argynnis. Trans. Ent. Soc, 
London., IV., p. 535, 1889. 

* Rivers, J. J—The Argynnids of North America. Psyche, 
V., p. 328, 1890. 

* Smytu, E. A.—Notes on Colas eurytheme and C. philodice. 
Psyche, V., p. 334, 1890. 

* Forses, S. A.—The American plum-borer, Euzophera semt- 
funeralis. Psyche, V., p. 295, 1890. 

* Grote, A. R.—North American Lepidoptera. Revised check- 
list of the North American Noctuide. Pt. I., Thyatirine—Noc- 
tuidez. Bremen, 1890, pp. 52. 
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* PackaRD, A. S.—The partial life-history of Pseudohazis 
eglanteria, Psyche, V., p. 325, 1890. 

* Hotmes, H.—Observations on Saturnia io. “Psyche, V., p. 
318, 1890. 

Scupper, S. H.—Diary of a hibernating butterfly. Psyche, 
V., p. 330, 1890. 

Smit, J. B.—Preliminary catalogue of the Arctide of Tem- 
perate North America, with notes. Can. Ent, XXIL, pp. 52, 73, 
100, 116, 141, 161, 175, 204, 230. 

Epwarps, W. H.—Correction of an error; /.c¢., 75.—Eury- 
nome vs. Erinna. 

Notes on a revision of the genus Argynnis by Henry J. 
Elwes; /.¢., p. 81, 1890. 

Bean, T. E—The butterflies of Laggan, N. W. T.; account of 
certain species inhabiting the Rocky Mountains in latitude 51° 
25’. Can. Ent., XXIL., pp. 94, 126, 1890. 

Epwarps, W. H.—Description of a new species of Argynnis 
from Canada. Can. Ent., XXIL., p. 113, 1890.—A. alberta. 

Dansy, W. H.—Food plants. of MWelitea taylori. Can. Ent., 
XXIL., p. 121, 1890. 

Row ey, R. R.—Causes of long pupal periods among Lep- 
idoptera. Can. Ent, XXII., p. 123, 1890. 

Grote, A. R.—Hepialus quadriguttatus. Can. Ent., XXIL., p. 
124, 1890. 

Frencu, G. H.—Some new moths. Can. Ent, XXIL., p. 133, 
1890.—Crocota rosa (Ohio, Tex.), Platycerura gigantea (Col.) 

E:wes, H. J—A reply to Mr. W. H. Edwards [supra]. Caz. 
Ent., XXIL., p. 150, 1890. 

Lyman, H. H.—Notes on Argynnis freya, chariclea, and mon- 
tinus. Can. Ent., XXIL., p. 181, 1890. 

Dyar, H. G.—Partial preparatory stages of Erycides batabano, 
Can. Ent., XXIL., p. 211, 1890. 

Lyman, H. H.—Note on the occurrence of Lepisesia flavo- 
Jasciata. Can. XXIIL, p. 8, 1891.—At Ormston, Canada. 

Winn, A. F.—List of Lepidoptera taken at Little Metis 
(Rimouski Co.), P. Que. Can. Ent. XXIII, p. 10, 1891.—107 
species. 
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BEUTENMULLER, W.—Description of the preparatory stages of 
Smerinthus excecutus. Can, Ent., XXIII, p. 14, 1891. 

Taytor, G. W.—Aybernaria defoliaria Linn. in Vancouver 
Island. Can, Ent, XXIII, p. 15, 1891. 

Epwarps, W. H.—Chionobas bore. Can. Ent., XXIII, p. 16, 
1890.—In Colorado. 

Beur, H. H.—Classification of Dryocampa riversit. Zoe, l., 
p. 106, 1890—Belongs to Edema. 

Yosemite Lepidoptera. Zoe, I., p. 177, 1890.—List of 21 
Rhopalocera, with notes on distribution. 

Lorp WALSINGHAM.—Steps towards a revision of Chambers’ 
Index, with notes and descriptions of new species of [Tineina] 
continuation. /nsect Life, II., p. 284, 1890—C. Nat., XXIV.,, 
p. 450. New species are Adela punctiferella (Cal.), A. @rugino- 
sella (La.).—Id., l.¢., p. 322, 1890. Coptotriche (n.g.), Fischeria 
ceanotht (Cal.) 

MurtFe_pt, M. E.—An interesting Tineid. Jnsect Life, IL., 
p. 303, 1890.—Minesta melanella n.sp. Larva mines in leaves of 
Quercus obtusiloba. 

Hoprxins, C. L.—Mountain swarming of Vanessa californica. 
Insect Life, I1., p. 355, 1890. 

Dyar, H. G.—Preparatory stages of Syntomeida epilais Walker 
and Scepsis edwardsu Grote. Insect Life, Il., p. 360, 1890.— 
Larva of first on oleander, of second on rubber tree. 


APHANIPTERA. 


Jounson, L. C.—The jigger-flea of Florida. Trans. Ent. 
Soc. Washington, I., p. 203, 1890. 


DIPTERA. 

Ritey, C. V., and Howarp, L. O.—Anthrax parasitic on cut- 
worms. Insect Life, I1., p. 353, 1890. 

WEBssTER, F. M.—Notes on a species of necrophagous Diptera. 
Insect Life, I1., p. 356, 1890.—Larva of Conicira sp. in a disin- 
terred corpse. 

Ritey, C. V., and Howarp, L. O.—The tulip tree gall-fly. 
Insect Life, I1., p. 362, 1890.—Notes on Diplesis liriodendri. 

A peach pest in Bermuda. Jnsect Life, III., ix., 1890— 


Ceratitis capitata. 


| 

| 

| 


1891.] Record of American Zoology. 557 


* Bicot, J. F. M.—Ann. Soc. Ent. France, VI, ix., 1889-’90.— 
Describes from North America Rhamphomyia morrisoni, R. 
pachymera, R. nigrita, R. geniculata. 

Curtice, C.—The animal parasites of sheep. Washington, 18go. 
—Melophagus ovinus, Gstrus ovis. 

OsTEN-SACKEN, C. R.—Correction to: Monographs of the 
Diptera of North America, Vol. I. Washington, 1862. Trans. 
Ent. Socy. Washington, I., p. 208, 18go. 

TOWNSEND, TYLER.—Notes on some interesting flies from the 
vicinity of Washington. Trans. Ent. Socy. Washington, I 
p. 254, 1890. 

On the fall occurrence of Bibio and Dilophus; 7. c., p. 260, 


1890. 

HamILtTon, J.—On the probable pollenization of greenhouse Chry- 
santhemums by tenax. Entom. Amer., V1., p. 81, 1890- 

WHEELER, W. M.—On two new species of Cecidomyid flies 
producing galls on Antennaria plantaginifolia. Prog. Wisc. N. H. 
Socy., 1889, p. 209.—C. antennaria, Asynapta antennari@ (Wisc.) 

WHEELER, W. M.—Descriptions of some new North American 
Dolichopodide. Psyche, pp. 337, 355, 373, 1890.—Dolichopus 
albiciliatus (Wisc.), D.incongruus (Wisc.), D. flagellitenens (Wisc.), 
D. henshawi (Mass.), D. germanus (Wisc.), Gymnopternus panitens 
(Wisc.), Chrysotus wisconsinensis, Ch. pratincola (Neb.), Ch. 
choricus (Wisc.) Diaphorus satrapa (Nebr.), D. palpiger (Wisc.), D. 
rauterbergi (Nebr.), Peloropeodes (n.g.) salax (Wisc.), Aphanto- 
timus (n. g.) willistont (Wisc.), A. fraterculus (Wisc.), Hydrophorus 
philombrius (Wisc.) are new. Notes are given on other forms. 

* BRAUER, F., and BERGENSTAMM, J. Ep. v.—Die Zweifliigler 
des kaiserlichen Museums zu Wien. IV. Vorarbeiten zu einer 
Monographie der Muscaria Schizometopa (excl. Anthomyidz) 
Denk. k. Akad. Wiss. Wien., Math. Nat. Classe, Bd., LVI., 1 
Abth., p. 69, 1890. 

CockERELL, T. D. A.—The Bigelovia Cecid. xt. Mo. Mag., 
1, p. 109, 1890.—Cecidomyia bigelovia. 

* SmitH, J. B.—Notes on the structure and histary of Hema- 
tobia serrata, Psyche, V., p. 343, 1890. 

Riey, C. V., and Howarp, L. O.—A grub supposed to have Py 
traveled in the human body. Jnsect Life, II, p. 238, 1890. 
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EDITORIAL. 


EDITORS, E. D, COPE AND J. S. KINGSLEY. 


PROFESSOR KARL VOGT, of Geneva, has been lecturing 

the naturalists, inthe Revue Scientifique. Like a good blade 
he cats both ways, for having hewed the theological Agag in 
pieces, he now reminds his fellow-workers that they, too, are no 
better than they ought to be. He quotes, with approval, the 
assertion of a modern author, that “in the early days of science 
the Creator dictated the laws; later, this function was attributed to 
nature; but now M. M. the naturalists have assumed the duty with 
much enthusiasm.” Prof. Vogt’s polemic is directed against the 
dogma promulgated by Agassiz, and which was then used by 
Haeckel as one of the foundations of the evolution hypothesis, 
that the embryologic and paleontologic recordsagree. He easily 
finds numerous examples where the earlier and primitive forms of 
life as revealed*by paleontologic research do not agree with the 
embryonic stages of living types. He finds this to be true of 
both Vertebrata and Invertebrata, and then triumphantly asks, 
“ Where is your fundamental biological law ?” 

As Prof. Vogt is no doubt aware, this is no new difficulty so 
far as regards the want of coincidence betwéen the embryologic 
scale and that of living types. It was pointed out by Von Baer, 
the father of embryology. But the coincidences are so many that 
it was plain that an explanation had to be sought, which, if found, 
would harmonize the discrepancies. As long ago as 1868, in an 
article entitled the “ Origin of Genera,” the senior editor of this 
journal stated that explanation, and the progress of discovery has 
verified it, so that it is so far matter of common knowledge, that 
it is surprising that Prof. Vogt finds such a mare’s-nest to-day. 
This essay showed the necessary distinction between “ exact” and 
“inexact parallelism,” and the reason for it. ° Haeckel has referred 
the same order of facts to two causes, which he termed “ palin- 
geny” and “caznogeny.” In “palingeny” the complete phylo- 
genetic recor@® is preserved in the embryology (ontogeny); in 
“ cenogeny ” that record is not strictly adhered to. Now there are 
two kinds of “ inexact parallelism.” One of these is due to “ caeno- 
geny,” where the record is not maintained, for various reasons, 
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The other kind of “inexact parallelism” exists only in the brain 
of the student, and this is what chiefly troubles Prof. Vogt. It is 
always apparent when one attempts to compare things which 
should not be compared. 

If we compare, for instance, the embryologic record of a 
placental mammal with the adult non-placentals as they 
now exist, we will not get a parallel series, for the simple 
reason that both lines have long since abandoned their points of 
departure, and have added characters which were not present in 
their ancestors. The non-placentals are supposed with good rea- 
son to have been the ancestors of the placentals, yet the embryos 
of the latter, as is well known, do not possess marsupial bones nor 
inflected angles of the lower jaw. But it is also well known that 
a few existing Marsupialia do not possess either of these charac- 
ters, and it is generally admitted that some of the Jurassic Mam- 
malia resemble such Marsupialia most closely, and are probably 
the very ancestors for which we are looking. And so everywhere. 

It was expressly pointed out in the paper mentioned, that in 
order to find “exact parallelism” it is necessary to compare the 
species which form the same single line of descent ; and that in 
proportion as our comparisons depart from this line, by so much 
will the inexactitude appear. As regards the Vertebrata, it will not 
be long before we will be able to present several such lines, and 
ultimately many of them. In the lower animals the case will be 
more difficult as to their major characters at least, since these 
originated in such ancient geologic ages, and the structures them- 
selves are generally so fragile, that some of the evidence must have 
been lost. ‘“Czenogeny” is, however, most especially seen in 
animals with long periods of metamorphosis. Here the larva has 
a life of its own, subject to the same classes of stimuli as those 
which affect the adult. But the history of these changes, when 
unraveled, will present the same parallelism between the primitive 
and later forms of larva as does the adult evolution itself—C. 

SoME important extra-American explorations have been recently 
undertaken by our citizens. The U.S. Fish Commission steamer 
“Albatross,” while on her way to the Pacific coast, recently con- 
ducted a series of sounding and dredging operations between the 
Central American coast and the Galapagos Islands, aided by 
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Prof. Alexander Agassiz, who accompanied the expedition. 
More recently Prof. G. Baur, of Clark University, has under- 
taken an exploration of the Galapagos, with the express object of 
making the fullest geological and biological researches. An expe- 
dition has been fitted out by Lieut. Peary, U.S.N., for the purpose * 
of approaching as near to the North Pole as possible via Northern 
Greenland. He goes under the auspices of the Academy of 
Natural Sciences of Philadelphia, and is accompanied part of the 
way by Profs. Angelo Heilprin and Sharp, ofthat institution, and 
by Prof. Hoyt, of the Philadelphia High School. Mr. W. L. 
Abbott, of Philadelphia, recently returned from an extensive 
exploration of Central Africa, bringing with him several new 
vertebrates (including two antelopes) from Mount Kilimanjaro. 
He has recently returned, and will continue his researches. 


ArT its last meeting the National Academy of Sciences elected 
two foreign associates: Prof. Karl Gegenbaur, of Heidelberg, and 
Dr. J. S. Stas, of Belgium. These gentlemen occupy the first rank 
in their respective pursuits, viz., comparative anatomy and chem- 
istry. Their election confers honor both upon them and upon 
the Academy. Two vacancies existed in the membership at the 
time of the last meeting, but the Academy did not see its way clear 
to fill them, although eligible candidates were not wanting. The 
deaths of Hilgard, Leidy, and Le Conte have caused vacancies - 
which will render more probable several elections next year. 


Most of the Philadelphia members of the committee on recep- 
tion of the International Congress of Geologists of 1892, have 
resigned from that body as an expression of their dissatisfaction 
with the change of place of holding the congress from Philadel- 
phia to Washington, after the former had been adopted by the 
Bureau of the Congress. Prof. Leidy, who signed a protest 
against the change, has since died, and Prof. Heilprin, who 
did not protest, has since resigned. Prof. Lesley alone remains 
on the committee. 


THE new Scribner’s Century Dictionary has an especial value to 
scientific men from the care its publishers have taken to represent 
fully the language of modern science. The editorship of Profs. 
Gill and Coues guarantees its excellence from the side of biology. 
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RECENT BOOKS AND PAMPHLETS. 


AMEGHINO, F.—Los Plagiaulacideos Argentinos y sus Relaciones Zoologicas Geo- 
logicas y. Geogriificas. Boll. del Inst. Geograf. Argentino, Tome XI., 1890. Lista de 
las Especies de Mamiferos Fosiles del Mioceno superior de Monte-Hermoso, Hasta 
Ahora Conocidas, 1888.—Rapidas Diagnosis de Algunos Mamiferos Fosiles Nuevos de 
la Republica Argentina, 1888.—Apuntes Preliminares sobre Algunos Mamiferos 
Estinguidos del Yacimiento de ‘* Monte-Hermoso " Existentes en el ‘‘ Museo la Plata.”’ 
Ext. de la Entraga 1a del Tomo 1 del Bol. del Mus. La Plata, 1887.—Emuneracion 
Sistematica de las Especies de Mamiferos Fosiles Collecionadas por C. Ameghino en 
los Terrenos Eocenos de la Patagonia Austral y Depositados en el Museo La Plata. 
Ext. Tome I de Bol. del Mus, La Plata, Dec., 1887. From the author. 

BECKER, G. F.—Antiquities from Under Tuolumne Table Mountain in California.— 
Notes on the Early Cretaceous of California and Oregon. Exts. Bull. Geol. Soc. Am., 
Vol. li., pp. 189-200, Pl. 7; pp. 201-208. From the author. 

BRAINERD, I..—The Chazy Formation in the Champlain Valley. Ext. Bull. Geol. 
Surv. Am., Vol. II., pp. 293-300, Pl. 11. From the society. 

BROWNE, M.—Revision of Dapedius. Reprint Trans. Leicester Lit. and Philos. 
Soc., October, 1890. From the author. 

CAMPBELL, H.-D., and W. G. BROWN-—Composition of Certain Mesozoic Igneous 
Rocks of Virginia. Ext. Bull. Geol. Surv. Am., Vol. II., pp. 339-348. From the society. 

CHANCE, H. M.—The Resources of the Black Hillsand Big Horn Country, Wyoming. 
Read before the Am. Inst. Mining Engineers, September, 1890. From the author. 

CHARENCEY, M. LE COMPTE DE.—Etude sur la langue Mam. Ext. der Compte 
Rendu du Congres International des Americanistes me session Berlin, 1888. From the 
author. 

CLUTE, O.—Education at the Michigan Agricultural College. From the author. 

CREDNER, H.—Die Urvierfiissler (Eotetrapoda) des Siichsischen Rothliegenden. 
Sonder-Abdruck aus der Naturwissenschaftlichen Wochenschrift. From the author. 

DALL, W. H.—On Dynamic Influences in Evolution, From the author. 

Dixon, S. G.—Koch's Method of Treating Tuberculosis. Ext. Medical News, Janu- 
ary, 1891. From the author. 

DuPONT, E.—Notice sur Laurent-Guillamme de Konick. From the author. 

EARLE, C.—On a New Species of Paleosyops. AM. NAT., January, 1891. 

——Preliminary Observations upon Paleosyops and Allied Genera. Reprint Proc. 
Acad. Nat. Sci., Phila., January 27th, 1891. From the author. 

EYERMAN, J.—Bibliography of North American Vertebrate Paleontology for the year 
1890. From the author. 

HAGERUP, A. T.—The Birds of Greenland, Translated from the Danish by F. B. 
Aungrimson. 

Hay, O. P.—The Skeletal Anatomy of Amphiuma during its Earlier Stages. Reprint 
Journ. Morph., Vol. 1V., No. 1. From the author. 

HILL, R. T.—A Brief Description of the Cretaceous Rocks of Texas and Their Eco- 
nomic Value. First Annual Report Geol. Surv. Texas. From the author, 

HINDE, G. J.—Notes on Radiolaria from the Lower Paleozoic Rocks of the South of 
Scotland. Ext. Ann. and Mag. Nat. Hist., July, 1890. 

—A Geological Section Across the Piedmont Plateau in Maryland. Ext. Bull. Geol. 
Soc. Am., Vol. II., pp. 319-322. 
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——Stratigraphy of the Carboniferous in Central Iowa. Ext. Bull. Geol. Soc. Am., 
Vol. II., pp. 277-292, Pls. 9, 10. From the society. 

LE CONTE, J.—Tertiary and Post-Tertiary Changes of the Atlantic and Pacific Coasts, 
with a Note on the Mutual Relations of Land-Elevation and Ice-Accumulation during 
the Quaternary Period. Ext. Bull. Geol. Surv. Am., Vol. II., pp. 323-380. From the 
society. 

LUNDGREN, VON BERNHARD.—Ein Gavial aus dem Senon von Annetorp bei Malmo. 
Separat-Abdruck aus dem Neuen Jahrbuck fiir Mineralogie, etc., 1890, Bd. II. From 
the author. 

LYDEKKER, R.—On a New Species of Trionyx. Ext. Quart. Journ. Geol. Soc., Feb- 
ruary, 1891, Vol. XLVII. From the author. 

MANIGAULT, C. E.—Notes on the Osteology of Chinchilla lanigera. Ext. Proc. 
Elliott Soc., May, 1890. From the author. , 

MASON, O. T., W. H. HOLMEs, T. WILSON, W. HOUGH, W. FLINT, W. J. HOFF- 
MAN, J. G. BOURKE.—Arrows and Arrow-Makers. Reprint Am. Anthropologist, Janu- 
ary, 1891. From O. T. Mason. 

Massachusetts State Agricultural Experiment Station. Bulls. 29 to 38, inclusive. 

MosEs, A. J.—Notes on Blowpipe Analysis.—Mineralogy.—Tables for the Rapid 
Determinations of the Common Minerals by ‘' External Signs,’’ and by the Behavior of 
the Minerals before the Blowpipe. Reprints Schoo/ of Mines Quarterly, Vol. XI., No. 4. 
From the author. 

NEWBERRY, J. S.—The Genus Sphenophyllum. Ext. Journ. Cin. Soc. Nat. Hist., 
January, 1891. From the author. 

NEWTON, E. T.—On Some New Mammals from the Red and Norwich Crags. Ext. 
Quart. Journ. Geol. Soc., August, 1890. From the author. 

OBER, A. K.—Relics of the Norsemen. Ext. Salem Gazette. 
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RECENT LITERATURE. 


The Oyster: A Popular Summary of a Scientific Study,! 
by Prof. William K. Brooks, of Johns Hopkins University, is a most 
fascinating little volume,—fascinating not only for the way in which 
the story of an oyster’s life is told, but also because it is the first time 
that the real dangers to the great oyster industry of the Chesapeake 
have been clearly told so that the ‘‘ practical man’’ may no longer 
have any excuse for ignorance and disregard of them. ‘The remedy 
for the threatening danger of extinction of the oyster in a large pro- 
portion of the waters of Maryland is pointed out, and it is to be hoped 
that the necessary steps may be taken looking towards rational methods 
of oyster culture and adequate legislation in the state of Maryland. 

The author, after giving an account of the most successful experi- 
ments in rearing spat at home and abroad, gives histories of how our 

1 The Oyster: A Popular Summary of a Scientific Study. By W. K. Brooks. Johns 
Hopkins Press, 1891. 
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people have been abusing the promise of the lavish fecundity of nature 
until to-day oysters are extinct in certain places, or rapidly becoming 
so over areas as large as the Chesapeake Bay. He speaks in no uncer- 
tain tones, and from abundance of verified observation and experience, 
in regard to what are the most important steps to be taken in practical 
culture and legislation which shall protect the cultivator and give him 
the reward of his labor. 

The illustrations are selected for the most part from more technical 
memoirs already published by the author and others, and illustrate the 
little volume and its subject admirably. The second plate illustrating 
the relations of the viscera is, however, open to the criticism that the 
at any time in the course of its life. No ducts open upon what may 


is represented ina manner which does not obtain in the oyster 


be regarded as the dorsal aspect of the stomach, as seems to be repre- 
sented on this plate. The histological details representing the structure 
of the gills might also have been more carefully and accurately repre- 
sented than is done in Plate 1. But these are matters of minor 
importance, and do not essentially detract from the value of this little 
volume as an epoch-making contribution to the whole subject of the 
oyster industry and oyster culture. It is to be hoped that the advice 
it contains will be heeded by the legislators and the interested public, 
else it may be safely predicted that the center of maximum production, 
ten or twenty years hence, will not be the Chesapeake and its tribu- 
taries, but Long Island Sound, New Jersey, and Delaware Bay will 
become the dominant sources of supply. If the productiveness of 
those regions should fail, we should soon be reduced to paying as dearly 
for our oysters as the English, German, and French do for theirs, and 
to whom the oyster has long since become a luxury that is not within 
the reach of the slender means of the poor. ‘They have already suf- 
fered the penalty for the improvident exploitation and exhaustion of 
the natural supply, and now depend almost wholly upon the artificially 


cultivated product. Let us not imitate their example.—J. A. R. 
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General Notes. 


GEOLOGY AND PALEONTOLOGY. 


On the Crystalline Schists and Their Relation to the 
Mesozoic Rocks in the Lepontine Alps.'—At the close of the 
year 1888 Prof. ‘T. G. Bonney read before the. London Geological 
Society a paper in which he maintained that these rocks could be 
arranged in certain fairly definite groups, which exhibited a strati- 
graphical succession. On this communication. only two criticisms of 
importance were offered. Of these one expressed a doubt as to the 
value of the method which Mr. Bonney had adopted in his work ; the 
other affirmed that certain schists, regarded by Mr. Bonney as members 
of a very ancient series, probably Archean, had been demonstrated 
by the presence of Mesozoic fossils to be of the latter age; or, in 
other words, that in the Alps ordinary sediments deposited in the 
Jurassic epoch had been subsequently converted into true crystalline 
schists, a result of metamorphic action, which he had implicitly 
affirmed to be incredible. Early in 1890 Prof. Bonney replied to these 
criticisms in the following language : 

‘<The former criticism, which amounted to an assertion that the 
general succession of the Alpine rocks could only be ascertained by 
very detailed mapping, in my opinion indicated an imperfect knowl. 
edge of the subject, while it was scientifically unsound and historically 
incorrect. It indicated an imperfect knowledge because, as a matter 
of fact, a considerable part of the Alps has already been mapped, not 
by irresponsible amateurs but by official surveyors, and it was with the 
interpretation of these maps that I was largely concerned ; and because 
it assumed that an impossibility could be performed. As I have had 
the honor to fill the same position in the Alpine Club that I have done 
in this society, I may affirm, without fear of contradiction, that a 
very elaborate petrographical mapping of the Alps is impossible, for 
the most painstaking and conscientious of surveyors must assume much 
that is incapable of demonstration. A very large part of the whole 
area is concealed by snow, glaziers, dééris, pasture, forest ; and some 

1 On the Crystalline Schists and Their Relation to the Mesozoic Rocks in the Lepontine 


Alps. By T. G. Bonney, D.Sc., LL.D., F.R.S., F.G.S., Professor of Geology in Univer- 
sity College, London, and Fellow of St. John’s College, Cambridge. 


1891): 565 


566 The American Naturalist. [June, 


one of these obstacles very frequently interferes, in a most provoking 
way, just at the most critical point, Further, no small amount of the 
rock which is visible can only be regarded from a distance. Many a 
cliff, many a ridge, is inaccessible, and the examination, even of every 
point which it would be possible to reach, would require the expendi- 
ture of such an amount of time that I am certain it never has been, 
and believe that it never will be done. 

‘¢ But further, the criticism, in my opinion, was scientifically unsound 
and _ historically unjustifiable,—scientifically unsound because very 
commonly the most important problems which are presented by the 
crystalline rocks receive a decisive answer from one or two sections 
only. Ihave not the slightest desire to undervalue elaborate mapping, 
but we must be careful not to treat it as a fetish, as though it were the 
only means appointed for the discovery of geological truth. Its results 
more commonly are the removal of minor difficulties in a conclusion 
already attained, and the disclosure of the precise mode in which cer- 
tain effects have been produced. The criticism was historically unjus- 
tiflable because, so far as my knowledge goes, it is a fact that in regard 
to difficult petrological questions infallibility has not been found to 
reside with the makers of geological maps. 

** My work, both in the Alps and in other regions, which has been 
carried on with a definite object and a fairly clear idea as to the need- 
ful evidence, has led me to the following conclusions, which, though 
they have been already expressed, I will venture to repeat for the 
information of the reader: 

‘¢, That a group of truly crystalline schists is always more ancient 
than any rock to which, on the evidence of fossils, a date can be 
assigned, 

‘¢ 2, That many such groups can be proved to be older than any 
Paleozoic rock. 

‘3. That though crystalline schists have often been claimed as 
metamorphosed sedimentary strata of Paleozoic or Mesozoic, if not of 
Tertiary age, the evidence in support of this claim has hitherto always 
broken down on careful examination, and in not a few instances has 
proved hardly worthy of the name. 

‘¢4. That in certain cases structures exist in the crystalline schists 
which must be indicative of sedimentation, and that in not a few 
instances a sequence can be detected which must be due to successive 
deposition. Great as modifications resulting from subsequent pressure 
very frequently are, these may often -be separated, and the earlier 
record as in the case of a palimpset be deciphered. 
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‘*In the Alps there exists, as has frequently been pointed out by those 
who have preceded me, a great group of crystalline schists, the bulk 
of which must be metamorphosed sedimentary deposits. This group 
can be traced, practically without a break, from one end of the chain 
to the other. These schists certainly overlie, sometimes it would seem 
unconformably, another series of gneisses and schists, generally coarser 
in texture. These seem to be divisible into two groups, differing in 
lithological characters, of which the upper, though sometimes well 
developed, is not seldom wanting; so that instead of the gradual 
transition from it to the first-named group, which can sometimes be 
observed, we find the latter resting with marked discordance upon 
some part of the lower series. 

“The oldest unaltered rocks in the Alps generally belong -to the 
lowest part of the Mesozoic system, Jurassic or Triassic (possibly 
sometimes Permian), but in certain districts not inconsiderable deposits 
of Carboniferous age (quite disconnected from the last named) occur, 
and in.the northeastern Alps Paleozoic rocks of yet earlier date have 
been identified. All these are practically unaltered, An exceptionally 
wide experience enables me to affirm, without fear of contradiction, 
that, in case of any large mass which would be referred without hesi- 
tation to the Jurassic, Triassic, or Carboniferous group, there will not 
be found, however great may have been the mechanical disturbances 
which it has undergone, any transition exhibited by it into one of the 
normal gneisses or schists ; at most a microfoliation has been developed 
or a superficial resemblance set up. The crystalline schists also do not 
exhibit, as a rule, any tendency to pass into ordinary sedimentary 
rocks. Appearances suggestive of this transition are found on closer 
examination to be due either to puiverization of the rocks by pressure, 
or to the inclusion of a later series by folding or faulting. 

‘¢ But while there can be no doubt of the general truth of this state- 
ment, it has recently been asserted that in certain districts of the Alps 
there is a passage from Jurassic rocks into truly crystalline limestones, 
while in others fossils of that age occur together with garnet, mica, 
and minerals resembling staurolite, in schists which cannot be distin- 
guished from certain members of the above-named group. If this 
assertion be correct, it must follow (1) that the Alps exhibit true schists 
which are metamorphosed sediments of Mesozoic age, and (2) that, 
inasmuch as these are undistinguishable from schists which by strati- 
graphical evidence can be proved to be very much older than any 
Mesozoic rocks, a schist, like a granite or a dolerite, might belong to 
almost any geological epoch. 
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“This last opinion can claim the sanction of antiquity and the 
authority of weighty names, but the progress of investigation had 
largely diminished the number of its supporters, when it seemed to 
receive a new life from a recognition of the amazing effects of 
mechanical forces in modifying rock-structures, and from the above- 
named discoveries in the Alps. Specimens illustrative of the latter 
were exhibited at the International Congress in ‘September, 1888. 
Those supposed to indicate the passage of an ordinary Jurassic lime- 
stone into a crystalline marble (from a district which I had already 
visited) did not appear to me convincing. But those exhibiting fossils 
in a rock resembling a true schist were certainly very remarkable, 
and seemed to afford considerable support to the opinion mentioned 
above. I was, not, however, convinced by them, because, though I 
had not examined the two localities in which the supposed ‘ fossili- 
ferous schists’ occurred, I was fairly acquainted with the geology of 
the district, and had been very near, in one case within less than a 
mile, to each locality. I had also examined rocks identical, as I 
believed, with those in which the fossils occurred. The knowledge 
thus obtained, notwithstanding the apparent evidence of the specimens 
exhibited, suggested to my mind the possibility of a mistake, and a 
doubt whether the identity of the fossiliferous rock with the true 
schists of the district was not more apparent than real. Still, so 
remarkable were the specimens, so great was the weight of authority, 
that when these cases were quoted against me in the discussion on my 
paper, I departed from that which has become almost a rule with me, 
viz.,to pay no regard tocriticisms founded on second-hand information 
—and stated that I accepted the challenge.”’ 

During the summer of 1889 Prof. Bonney resumed his study of the 
district under discussion in company with Mr. J. Eccles, F.G.S. The 
results of their investigations fully confirm the conclusions Prof. Bonney 
had stated the year before. 


The Australian Cenozoic Fauna.—Mr. J. W. Gregory says 
that this fauna seems to be composed of two constituents; about a 
third are species of the ordinary Palearctic Upper Cretaceous genera ; 
these seem to have migrated southwards and become mingled on their 
journey with a fauna that agrees most closely with that of the Eocenes 
of India and Malaysia. No abyssal types were picked up on the 
march, nor do any of the species retain any trace of the influence of 


a deep-sea habitat. Hence the route may have followed the coasts of 
Asia and Malaysia, or the line may have lain across what is now 
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occupied by the deep abysses of the Indian Ocean ; but if so it must 
have occurred before its bed had subsided to anything like its present 
depth. (Geol. Mag., Nov., 1890.) 


Fossil Fishes of the Cretaceous Formations of Scandi- 
navia.’—This is a quarto publication of the Royal Dublin Society, 
and forms part of Vol. IV. (Series II.) of their Transactions. As the 
author had placed at his disposal the collections at Stockholm and 
Copenhagen, and furthermore had the opportunity of comparing the 
Scandinavian specimens with those in the British Museum, his memoir 
is a valuable contribution to science. 

The classification is based on that of Mr. A. Smith Woodward, and 
with few exceptions, the most important family represented is the Lam- 
nidz. 

A general view of the ichthyic fauna of the Swedish chalk is given 
as follows: 

**It has shown, generally, a closer relationship to the Cretaceous 
fauna of the north of Europe, as represented in the English and 
French chalk, than to the more highly specialized fauna of Asia 
Minor; but it does not afford representatives of several of the Physos- 
tomous Teleostomi, such as Ichthyodectes, Protosphyrzna, and Pachy- 
rhizodus, which occur in the English chalk, and have been found in 
the Upper Cretaceous rocks of North America. <A few teeth occur in 
the Swedish chalk which are referred to Enchodus. Examples of a 
large species of Dercetis occur, and some fragmentary remains which 
are probably Clupean. The highly specialized forms, such as Chiro- 
thrix, Rhinellus, etc., found in the Lebanon chalk, do not occur in 
the chalk of Sweden. Among the Acanthopterygian Teleosteans the 
most important are the remains of Beryx and Hoplopteryx. 

‘« The great majority of the fish remains are Selachian, and comprise 
no fewer than twenty-four species, ‘Three species, viz., Carcharodon 
ronteletii (M. & H.), Otodus obliquus (Ag.), and Odontasfpts acutissimus 
(Ag.) are usually regarded and known as indicating a Tertiary fauna ; 
but in the Scandinavian chalk they have been found in association 
with many undoubted Cretaceous forms in the Faxe limestone, and so 
appear to prove that these species were in existence before the advent 
of the deposition of the Tertiary strata. The Tectospondylic sharks 
are represented by two species of Ptychodus and indefinable teeth of 
Myliobatis. The Asterospondylic sharks occur in very large numbers, 

2 On the Fossil Fishes of the Cretaceous Formations of Scandinavia. By James W. 
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and represent several genera. Beautifully preserved specimens of 
Notidanus, Scapanorhyncus (Rhinognathus), Odontaspis, Oxyrhina, 
Otodus, Lamna, and Corax are abundant, and have a wide vertical 
range. The character and extent of the Selachian fauna indicate 
conditions very similar to those accompanying the deposition of the 
English and French chalk, and that of Central Europe generally, 
whilst it affords comparatively few data for comparison with that of 
Lebanon.”’ 


The Surface Geology of Alaska.—I. C. Russell’s paper on 
the surface geology of Alaska contains some interesting facts on the 
glaciation of that region. He agrees with Dauron and McConnell 
that there is a great area to the north of the Cordilleran glacier which 
was not occupied by ice during the Plistocene. Of living glaciers 
those on the north side of the Coast Range are very much smaller than, 
and do not descend nearly so far as, the glaciers on the south side of 
the same range. Closely related to the distribution of the glaciers are 
certain climatic phenomena. 

In the Yukon region the winters are long and extremely cold, but 
the snowfall is not great. The summers, though short, are pleasant, 
and hot enough to melt the winter’s snows. On the southern coast 
the winters are not severe, but the snowfall is heavy on the mountains, 
and the summers are cloudy and hot, with much fog. 

These observations show that abundant precipitation, accompanied 
by a low mean annual temperature (due especially toa cool and cloudy 
summer) has resulted in the formation of the vast ice-fields on the 
southern coast of Alaska from which magnificent glaciers descend to 
the sea. (Bull. Geol. Soc. Am., Vol. I., pp. 99-162.) 


Geological News.—General.—Sir. Wm. Dawson has retained 
the name ‘‘ Quebec Series’’ in his recently published hand-book, as 
the name for the Atlantic type of the lower member of the Ordovician, 
and as equivalent to Upper Calciferous and Chazy of the interior 
region of America. (Canadian Record Science, July, 1890.) 
Alexander Somervail offers the theory of ‘‘ segregation ’’ as an explan- 
ation of the banded structure of certain rocks in the Lizard District, 


England. By the the term segregation he means the separation of the 
unlike, and the union of like, minerals during the cooling of the 
common magna out of which the rocks are formed. (Geol. Mag., 
Nov., 1890.) Henry Hicks is of the opinion that the pre-Cambrian 


rocks of Britain contain evidences of successive periods of elevation 
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and depression, and probably of volcanic activity. He thinks also 
that the tendency of the evidence is to show that some granitoid 
rocks, such as those classed in Wales under the name Dimetian, are 
among the very oldest of the pre-Cambrian rocks which are now found 
exposed, and that some quartzites, porcellanites, and schists occupy 
an intermediate position in point of age between these granitoid rocks 
and the Pebidian series. (Geol. Mag., Nov., 1890.) 


MINERALOGY AND PETROGRAPHY:! 


Petrographical News.—Mount Avidlo, in the southern Alps, 
consists in part of tonalite and in part of a quartz-mica-diorite, both 
of which intersect a series of crystalline schists, in which contact 
alteration has been effected. The tonalite is the rock so well known 
as comprising a large part of the Adamello group of the Alps. It is 
essentially a hornblendic quartz-mica-diorite. A garnetiferous variety 
is described by Salomon? as an endomorphous contact product. It is 
characterized by the possession of plagioclase zonally developed, with 
the most acid zones on the exterior. The extinction of crystals varies 
as much as 30°, being by this much greater in the nucleus than in the 
peripheral portions. The quartz-mica-diorite forms a boss only two 
kilometers distant from that of the tonalite, but it is regarded by the 
author as having no genetical relation with the latter. These two 
masses of eruptives are surrounded by two series of schists: a younger 
series including phyllites and epidote-amphibolites, and an older one 
embracing gneiss and mica-schists. ‘The former are in contact with 
the diorite, by which they have been changed into rocks composed 
essentially of quartz, muscovite, biotite, chlorite, and andalusite, of 
which the biotite and andalusite are new products. Corundum, tour. 
maline, sillimanite, and zircon are also new products, but are present 
only in small quantity. A cordierite-biotite rock, consisting of 
these minerals together with quartz, was found as an inclusion in 
the diorite. According to the degree of alteration effected in them 
the rocks are separated into two zones: an outer one, the zone of the 
ilmenite-frucht-schiefer, in which the phyllites have suffered merely the 
change of their chlorite into biotite, and an inner zone, in which 
andalusite is an important constituent. The schists around the tonalite 
belong to the older series of gneiss and mica-schists. These have been 

1 Edited by Dr. W. S. Bayley, Colby University, Waterville, Me 
2 Zeits. d. deutsch. geol. Ges., XLII., 1890, p. 450 
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more completely metamorphosed than the members of the phyllite 
series, for in addition to andalusite there is an abundant development 
of cordierite in them, where they approach the eruptive. As 
in the case of the diorite contact belt, there have also been recog- 
nized in the belt surrounding the tonalite two distinct contact zones. 
In the outer one the normal gneiss and mica-schists have been changed 
into cordierite and andalusite varieties, containing a fibrous orthoclase. 
In the inner zone all resemblance to gneiss and mica-schists has dis- 
appeared, and the rocks have become aggregates of cordierite, anda- 
lusite, plagioclase, sillimanite, tourmaline, garnet, spinel, corundum, 
and zircon. ‘The replacement of the orthoclase of the outer zone by 
plagioclase in the inner one indicates a difference in the composition 
of the two belts, but this is thought not to be a result of more intense 
metamorphism, but as due rather to a difference in the composition of 
the original materials. The cordierite in these rocks is colorless and 
non-pleochroic, but it becomes brown and pleochroic on heating. It 
often twins parallel to oP, and alters readily to a pinnite-like sub- 
stance. The other constituents possess no unusual peculiarities. They 
are all well described, but none are analyzed. Dykes of porphy- 
rite cut the schists, and a single one occurs in the tonalite, but none of 
The most valuable con- 


them merit special mention in this place. 
tribution to the study of the crystalline schists that has appeared for 
some time is entitled ‘‘ The Greenstone-Schist Areas of the Menom- 
inee and Marquette Regions of Michigan.’’ In it the author, Dr. 
G. H. Williams,’ discusses the origin of the crystalline schists found so 
widely spread over the country bordering on Lake Superior. The 
paper opens with an excellent historical review of the recent work on 
crystalline »schists in Europe, in which all the important articles on 
dynamically formed schists are abstracted. ‘This chapter, together 
with the foot-notes accompanying it, form a splendid resumé of: the 
present state of our knowledge on this subject, and is well worthy the 
study of all geologists, particularly of those who still hold to the 
belief that all schistose rocks were originally laid down as sediments. 
In the special part of the volume the author describes the present fea- 
tures of the green schists of Michigan, and shows conclusively that 
these were once igneous rocks, often volcanic flows, sometimes tufas, in 
which foliation and mineral changes have been produced by dynamic 
agencies. The rocks from which the schists were formed were diabases, 
diabase-porphyries, diorites, and gabbros among the basic types, and 
granites and quartz-porphyries among the acid types. The resulting 


3 Bull. No. 62, U. S. Geol. Survey. 
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types are chlorite and hornblende-schists, granulites, gneisses and por- 
phyroids, sericite-schists, and other foliated rocks, An important part 
of the study is that embracing the discussion of the effects of pressure 
upon the mineral constituents of the original rocks, and of the new 
structures produced in the secondary rocks. ‘The new minerals formed 
during the production of the schists are albite, microcline, zoisite, 
garnet, quartz, hornblende, epidote, biotite, muscovite, sericite, rutile, 
anatase, and sphene. Each of these is carefully described, and the 
conditions under which it was formed are carefully examined. The 
genesis of the schistose structure is finely worked out, both macro- 
scopically and microscopically, and the mineral change that accom- 
panies the development of the foliation is well shown. A large body 
of green schists is thus proven to have been developed by pressure 
from massive rocks, just as the gabbro-diorites were formed from gab- 
bros in the Baltimore region. ‘There are many interesting features of 
the Michigan schists that might be dwelt upon at some length did 
space permit, and many important mineralogical metamorphoses 
might be referred to. But no review, however full, can do more than 
suggest the outline of the bulletin. It must be read to be understood. 
The many good maps and illustrations and the nine lithographic 
plates of rock structures render great aid to the reader. It is evident 
that the schists of Michigan cannot grade into the overlying fragmen- 
tals, and since they are much more squeezed than these, that they can- 
An important communication, bearing 


not be of the same age. 
upon the relation existing between dyke rocks and their corresponding 
plutonic facies, has lately appeared under the names of Hunter and 
Rosenbusch, who have discovered that one of the rocks occurring in 
dyke form in the elzolite-syenite region of the Serra de Tingua, 
Brazil, is a new type, which may be regarded as the equivalent of the 
plutonic elzolite-syenite. The rock has been called trachyte, phono- 
lite, and basalt by various writers, but the present authors have decided 
to give it a distinctive name, ‘‘ monchiquite,’’ from the locality in Por- 
tugal from whence the type was first described. The rock belongs 
among the camptonites. It is of a dark color, and is composed of a 
dense ground-mass holding small phenocrysts of amphibole, pyroxene, 
mica, and olivine. Carefully examined, the ground-mass is found to 
be a colorless glass containing microlites of the same minerals as occur 
in the phenocrysts, and occasionally a few laths of plagioclase. The 
glassy base has a composition that indicates a close relationship with 
elzolite-syenite : 


4 Miner. u. Petrog. Mitth., X1., 1890, p- 445. 
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SiO, TiO, Al,O, Fe,O, FeO MgO CaO Na,O K,O H,O CO, 
Rock 46.48 .99 16.16 6.17. 6.09 4.02 7.35 5.85 3.08 4.27 .45 
Base 53-43 20.86 2.61 -29 1.14 11.63 2.51 7.06 


But little interest attaches to the components of the rock, The horn- 
blende and augite are often zonally developed. In the former the 
kernel shows evidence of having been corroded, while the external 
envelope never exhibits sign of such resorption. Analyses of one 
variety of the augite and of the hornblende appear in the paper. The 
latter mineral contains 3.37 per cent. of K,O. As the result of a 
microscopic study of the ‘‘ Weissenberg gneiss,’’ in Saxony, in which 
cordierite and other characteristic contact minerals were discovered, 
Weber ® pronounces the rock a member of the graywacke series that 
has been metamorphosed by the Lausitz granite.—The basalt of Royat 
(Puy-de-Dome) contains geode-like cavities lined with calcite and 
other minerals. Calcite also fills crevices and holds fragments of the 
rock torn from the sides of the clefts. In some of these fragments 
are crystals of feldspar with the morphological and optical properties 
of orthoclase, but with a large proportion of sodium in its composi- 
tion (SiO, = 66.83 ; Al,O, = 19.20 ; CaO = .06; K,O = 6.29 ; Na,jO = 
6.8).° Zirkel’ has determined the small hexagonal crystals in the 
altered sandstone of Steinberg, in the Habichtswald, Germany, to be 
cordierite, produced probably by the solution of the interstitial sub- 
stance of the sandstone by basalt. Termier * notes the occurrence of 
veins of orthoclase and quartz in the silicified Carboniferous schists of 
Saint-Etiénne, whose structure is neither micropegmatitic nor micro- 
granulitic, though both minerals were deposited simultaneously from 
the same mother-liquor. He also describes briefly a silicified schist 
consisting of bands of opal and chalcedony, from the Butte of Mont- 
raynand. Quartz-twins occur porphyritically developed in the 
pumice of Cobo de Gata. 


Miscellaneous.—Offret © has recently published a very exhaustive 
account of some investigations upon the effect of various temperatures 
upon the indices of refraction of several minerals, for every color in - 
the visible spectrum. His paper opens with an historical review of the 
work already published. Then follows a very full description of the 


5 Neues Jahrb. f. Min., etc., 1891, 1., p. 211. 

6 Jannetaz. Bull. Soc. Franc. d. Min., XIII., 1890, p. 372. 
1 Neues Jahré. f. Min., etc., 1891, I., p. 109. 

§ Bull. Soc. Franc. d. Min., XIII., 1890, p. 330. 

9Osann. Neues Jahrb. f. Min, etc., 1891, I., p. 108. 

10 Bull. Soc. Franc. d. Min., XIII., 1890, p. 450. 
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methods used in his investigations, and of the apparatus employed. 
A thorough discussion of the limitations of his methods covers about 
a hundred pages. After showing that the results obtained by the 
method used, which is that of the prism, are quite accurate, he records 
his measurements upon calcite, beryl, phenacite, aragonite, barite, 
‘cordierite, two topaz crystals from different localities, orthoclase, and 
oligoclase, at temperatures up to 330°. In two tables, appended to the 
statements of general results reached in each case, are given the indices 
of refraction for six differently colored rays moving along the several 
“axes of elasticity in each mineral, and under different conditions of 
temperature: (1) as measured in warm air, (2) as calculated for a 
vacuum. A third table contains the values of the double refraction 
calculated for a vacuum, and a fourth represents the variations in the 
angle of the prism used produced by different temperatures. Without 
entering into the details of the investigation, it may be said that the 
figures reached by the author are worthy of the greatest confidence, 
and that when differing from those obtained by other observers they 
must be accepted in place of these latter. Among the most 
interesting of the general results obtained are the following: Of the 
minerals examined only barite and aragonite show a refractive index 
decreasing with an increase in temperature. There is a general 
increase in the value of the optical angle and in the dispersion of the 
axes, with increase in temperature. The double refraction increases 
with the temperature only in the case of beryl. Brazilian topaz is the 
only mineral showing a decrease in the amount of double refraction, in 
passing from red to violet light. Other points of interest brought out in 
the work are too numerous for mention here. The paper covers two hun- 
dred and eighty-seven pages. In a recent communication Behrens 4 
gives a very valuable synopsis of microchemical methods, applicable 
not only to the determination of the constituents of minerals in thin 
sections of rocks, but useful also as aids to the blowpipe in determina- 
tive mineralogy. His article opens with a few introductory remarks 
on manipulation. Then follows a resumé of the tests that have given 
most satisfaction in the detection of fifty-nine of the elements. These 
are arranged alphabetically, and under each are given the directions 
for making the tests selected. Wyrouboff ® proposes a new theory 
for the explanation of polymorphism, and shows how this may include 
also the explanation of pseudo-symmetry. His paper, which is a very 
clear exposition of his views, opens with the account of his under- 
N Neues Jahrb. f. Min., etc., B. B. VII., p. 434. 


2 Bull. Soc. France. d. Min., XIIT., 1890, p. 277. 
Am. Nat.—June.—5. 
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standing of the differences between polymerism, polymorphism, and 
pseudo-symmetry. The first he regards as purely chemical, and as 
not affecting in any way the arrangement of particles in crystals. It 
has to do merely with the molecules, while polymorphism has to do 
with the crystal particles.'"5 The molecules unite according to certain 
definite laws, yielding the crystal particles, which may exist even in 
solution, when they may reveal themselves by their effect upon 
polarized light. The crystal particles are in their turn disposed 
regularly to form the crystal. When this disposition is identical with® 
that of the molecules in the crystal particles a symmetrical body results. 
When the arrangement of the particles is different from that of their 
constituent molecules the body is pseudo-symmetrical. The various 
forms of a polymorphic body belong to the first class, which is divided 
into two groups. In the first belong those substances in which a 
change in crystallization occurs without a corresponding change in 
homogeneity. In the second class belong those bodies which, when 
heated, break up into a large number of individuals of a different 
grade of symmetry from the original individual, without definite 
contours and without definite arrangement. ‘To explain the first class 
the author supposes the molecules in the crystal particles to undergo a 
rearrangement coincident with that of the particles themselves. This 
is called direct polymorphism, Indirect polymorphism is the term 
applied to the change the second class of substances undergo. In 
these the symmetry of the particles changes, while that of the aggre- 
gate of particles remains unchanged. ‘To the first class only is the 
term polymorphism strictly applicable. ‘The second class belong 
rather to the paramorphic bodies. ‘The second part of the paper 
contains results of observations on polymorphic substances, among 
which are the bichromates of rubidium, potassium, and ammonium, and 
the sulphates of sodium and of lithium. O. Lehmann," in a very brief 
communication, states his view of crystal structure, which is quite 
different from that of Wyrouboff. He declares that the essential 
condition of a crystal is not the regular arrangement of the molecules 
in the particles, but it is the construction of these molecules. He also 
reiterates the statement made in his ‘‘ Molecular Physik ’’ to the effect 
that no chemical substance can crystallize in more than one way. 
Allotriomorphic and polymorphic substances are different chemically. 
In a second paper" he gives brief descriptions of eight additional 


18 Cf, AMERICAN NATURALIST, Feb., 1890, p. 174. 
14 Zeits. f. Kryst., XVIII., 1890, p. 456. 
Ib., p. 464. 
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organic compounds that show allotropic forms. The parts of Dr. 
Hintze’s© Mineralogy continue to appear with commendable rapidity, 
The fourth part concludes the discussion of prehnite, takes up in 
order axinite, harstigite, and the pyrosmalite group, and begins the 
treatment of the micas, which occupies one-hundred-and-twenty-five 
pages, and is not yet finished. Although there are perhaps some 
omissions to be noted with respect to American occurrences, the 
thoroughness of the author’s work cannot-be gainsaid. The analyses 
of biotite given in the article on that mineral number 177, and those 
of muscovite 120, in addition to some twenty or thirty of varieties of 
these minerals. Dufet ? describes a new method for the determina- 
tion of the optical orientation and of the dispersion of the axes in 
triclinic minerals, and applies his method to the study of potassium 
bichromate. Mr. Lane? illustrates a method for determining the 
planes in crystals in thin section. It is based in the relations existing 
between the zone-circles and face-points in a stereographic projection, 


ZOOLOGY. 


The Coloration of the Flounders.—Whoever has seen the 
flounders alive, or even dead but not deprived of their skin, has noticed 
the remarkable difference existing between the dorsal aspect exposed 
to the water and the ventral surface which in the living animal moves 
along the bottom. While the dorsal face is more or less pigmented, 
the ventral is white. Why is this? The school of Weismann, more 
Darwinian than Darwin himself, is accustomed to attribute the fact to 
natural selection ; and the school, which is rapidly increasing, accord- 
ing to which the environment affects the animal, ought to attribute it 
to a physical influence, in view of the fact that the ventral side receives 
naturally much less light than the dorsal. In truth, one cannot see 
how natural selection could produce it. From this point of view the 
coloration of the ventral side seems of no importance, and if it is not 
one would think that it is more advantageous to the flounder to have 
this side gray, like the dorsal, rather than white,—that is to say, showy. 
Professor Cunningham, of the Marine Biological Association, has 
recently studied this phenomenon, and believes that it is caused by the 

16 Handbuch der Mineralogie. 4te Lief., pp. 481-640. Leipzig, 1891. 


17 Bull. Soc. Franc. d. Min., 1890, p. 341. 
18 Bull. Geol. Soc. Amer., Vol. II., 1891, p. 365. 
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action of the environment. He resumed his studies a short’ time 
since, and gives us the following results. 

* He has experimented on young flounders (Pleuronectes flesus), in 
which the eye had not yet entirely left the ventral face. Already the 
pigment of this face had largely disappeared ; the animal swam with 
the left side down, and on the dorsal side the color was pronounced, 
Blackening the cover and sides of a glass jar, he put it with the young 
fish within on a support, and arranged beneath the vase a mirror in 
such away as to reflect the sunlight into the vase. Now the dorsal 
side of the fish would be in darkness, and the ventral side exposed to 
the light, thus reversing the normal conditions. The water was renewed 
frequently, and the fish given all the food they required, Other 
flounders were put into a similar vase, which was normally lighted. 
The results were as follows : 

Of thirteen fish lighted from below three only kept the usual colora- 
tion ; the others showed a greater or less quantity of pigment cells and 
chromatophores. Under these conditions it seems probable that the 
absence of color from animals in normal conditions is due to the 
difference of circumstances, and that light is the agent which deter- 
mines the development of pigment cells. It can, nevertheless, not be 
the only one; there exists coloration among animals living in the 
obscurity of profound depths.—Revue Scientifique. 


Parmella etheridgei.—Mr. C. Hedley records a new mollusc, 
Parmella etheridgei Brazier. It was found on the stems and leaves of 
the palms growing on the lower ground of Lord Howe Island. It is 
the second species of a long-lost genus. (Records Australian Museum, 
Vol. I., No. 4.) 


The Spawning Seasons of San Diego Fishes.—The follow- 
ing is asummary of observations on the spawning seasons of the San 
Diego fishes. ‘Those marked with an asterisk (*) are viviparous, and 
the length of gestation has not in all cases been made out. The time 
indicated for the viviparous species is that during which young, some- 
times well developed, were taken: 

FHeterodontus francisct, from January to April; *Sgualus acanthtias, 
from July 2oth to September ; *Scy//orhinus ventriosus, egg found 
ready to hatch Dec. 27th; *Galeus calfornicus, September 7th to 
February 14th ; * Zriacis semifasciatus, September 6th to October 7th ; 
*Rhinotriacis henlet, September 7th; *Galeorhinus zyopterus, August 
30th; Clupea mirabilis, December 11th to February; Sto/ephorus 
ringens, April, May, and June; S. dedicatissimus, April, May, and June ; 
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S. compressus, April 24th to July ; Zyéosurus exilis, April; Siphostoma 
auliscus, throughout the summer; .S. /ep/orhynchum, throughout the 
summer ; A¢herinopsts californiensis, from November to March; Atheri- 
nops affinis, May and June ; Sphyrena argentea, July ; Serranus maculo- 
Jasciatus, June to September ; S. nebulifer, June to September ; Sctena 
saturna, April and May ; Genyonemus lineatus, January ; *Micrometrus 
aggregatus, with young from December to May ; *“//o/conotus argenteus, 
December, January, and February ; *Amphistichus argenteus, Novem- 
ber to March ; *Ditrema /aterale, December, January, and February ; 
*D. jacksont, November 7th to March; Caulolatilus princeps, July and 
August ; Zvphlogobius californiensis, May and June; Ofphiodon elongatus, 
January 30th (San Francisco); *Sebastodes paucispinis, December, Jan- 
uary, and February ; *S. favidus, January ; *S. ovalis, October ; *S. 
miniatus, November to March; *S. ruber, July; *S. devis, January 
and February; *S. rubrovinctus, September, October, and November ; 
*S. auriculatus, September; *S. vexid/aris, January and February ; 
Oligocottus analts, January to April; J/sesthes gentilis, May ; J. gtlbertit, 
March; /feterostichus rostratus, March; ? Fierasfer dubius, floating 
eggs procured in August from ocean's surface ; Pleuronichthys canosus, 
pelagic eggs in April; A/vpsopsetta guttulata, pelagic eggs in April. 
Descriptions and figures of most of the eggs of these have been pre- 
pared, and will be published later. —C. H. EIGENMANN, San Franctsco. 


The Pineal Eye.—Several papers have appeared in the past two 
years treating of this organ. Possibly those of Leydig! have attracted 
most attention. Leydig was the first to suggest that this might be a 
sense organ, but in these ‘later papers he takes the ground that the 
pineal gland is a lymph gland, and that the ‘nerve cord,’’ which has 
been described as connecting it with the brain, is in reality a strand of 
connective tissue. On account of the author’s position as a histolo- 
gist, these views are-wertainly entitled to weight, but connective tissue 


of ectodermal origin is certainly an anomaly. Professor A. P. W. 


Thomas, in an article on the development of Sphenodon,? states that 
in the recently hatched tuatara the pineal eye still shows as a dark 
spot through the translucent skin over the parietal foramen. This I 
have been able to observe even in a tuatara eight inches in length. 
But as the tuatara grows older the skin over the pineal eye becomes 
more opaque, and though in some individuals the scantier develop- 
ment of the pigment over the parietal foramen affords a feeble indica- 


1 Biolog. Centralb/., Bd. VIII., p. 707, 1889. Ibid, Bd. X., p. 278, 1890. 


2 Proc. Royal Society, XLVIII., p. 152, 1890. 
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tion of the position of the eye, yet in others the pigment is deposited 
there as elsewhere, so that all external trace of the eye is finally lost.’’ 

Mr. W. E. Ritter has investigated the pineal eye in several lizards 
from the western states.> The species studied are Phrynosoma 
douglassit, Ph. cornuta, and Uta stansburiana, which are described at 
some length. The author upon morphological grounds is willing to 
accept the view that the organ in question was a visual structure, and 
that, contrary to Leydig, its function was not primarily that of a por- 
tion of the lymph system, although it may have secondarily acquired 
the latter character. ‘The conclusion which one comes to after read- 
ing the literature is that the ontogeny of the whole region must be 
carefully followed before the question can be settled. 


A Migration of Butterflies.—While sailing up the Gulf of 
Mexico from St. Andrew’s Bay to Pensacola, Florida, on the 14th day 
of February last, I noticed a great many butterflies passing north. 
We were from five to ten miles from shore, and the butterflies all came 
from the south. I was at a loss to know just where they could come 
from, there being no land to the south nearer than Cuba and Central 
America. Would it be possible for them to fly such a distance? I 
could not procure a specimen, so cannot say what species they were ; 
but for size and general appearance they compared quite favorably 
with the frittillarys. They certainly were migrating north, for hun- 
dreds passed us during the day.—A. H. Boles. 


BOTANY. 


Saccardo’s Suggestions to Phytographists.'—The extensive 
experience which I have gained in the elaboration of my *‘Sylloge 
Fungorum 
following in the description of plants certain oft-neglected rules. ‘The 
following are recommended : 


convinces me of the utility, I may say the necessity, of 


1, It is necessary that the botanist who describes with minute and 
involved details new species from morphological and _ biological stand- 
points should append thereto careful and comparative diagnoses 


3 Bull. Mus. Comp. Zool., XX., No. 8, 1891. 


1 Rathschlage fiir die Phytographen, inbesondere die Kryptogamisten. Hedwigia, 
Bd. XXX., Heft 1, 1891. 
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(preferably in Latin) according to phytographic rules. Indeed, it is 
very difficult and often very uncertain to seek out in the multitude of 
details the essential and distinctive characters. 

2. The diagnosis is with certain authors (especially among the 
cryptogamists) extraordinarily detailed and prolix; in others too 
laconic. A good diagnosis should give in a clear and careful state- 
ment only the essential and distinctive characters; all observations 
concerning details should be given after the diagnosis; for new species 
it is necessary to give the relationships with the nearest related known 
species. Whoever determines new species knows how much time it 
takes if he has to do with very prolix diagnoses without reference to 
relationships. 

3. Experience has already shown, at least for the Cryptogams, that 
relative to authority it is very useful to give in brackets the author who 
first described the concerned species under other genera. It is always 
necessary to subjoin the name of the author who has transferred the 
species from the original genus to another, for otherwise one must 
assume that the writer of the treatise in which the combination of names 
is cited is also the author of this combination. We find, for example, 
in Winter’s works, names as follows: ‘“Sph@re/la convexula (Schwein. ), 
Syn. Spheria convexula Schwein.’’ If the name of Thiimen is not 
added after the parentheses we must assume that Winter is the author of 
the combination, and then we should have, according to the rules of 
other “botanists, the two expressions: Spherella convexula (Schwein. ) 
Wint., or Spherella convexula Wint., both of which are incorrect. 
But if we say Spherella convexula (Schwein.) Thiim., we have the 
entirely new information that Schweinitz established the species and 
Thiimen transferred it to the proper genus. 

4. In the description of parasitic Cryptogams the host plants (or 
animals) are to be given with their technical Latinized nomenclature. 
The common names (English, Italian, German, etc.) are often difficult 
to identify. 

5. In measuring organs, microscopic or macroscopic, one system, 
the metric, should be employed ; for microscopical measurements the 
micromillimetre, or mikron (#) is suggested in place of fractions. 
The different measures and fractions are often the source of error or 
doubt. 

6. For concise statements of the dimensions of microscopic organs 
it is suggested (as it is moreover done in manifold ways) to write first 
the figure of the length, then that of the greater breadth, the two 
connected by the sign ~, and the character » omitted ; for flat organs 
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a third figure can be added for the thickness ; for instance, spore 15 ~~ 4 
signifies spores 15 » long and 4 » broad and thick; spore 153 4 2 
signifies spores 15 » long, 4» broad, and 24 thick. Some authors 
use in place of the character ~ (which I proposed and have used 
since 1872) the characters =, :, x, which have in mathematics other 
and fixed meanings. For macroscopic organs one must give the units 
of measurement, m., cm., mm., and the parts measured. 

7. In designating plant groups feminine forms are used (Dicotyle- 
dones, Ranunculacee, Anemonee, etc.). The same should be done in 
the Cryptogams; if we say Sphzriaceze, Mucedinee, Hydnee, we 
should also necessarily say Pyrenomycetee, Hyphomycetee, Hymeno- 
mycetez, and not Pyrenomycetes, Hyphomycetes, Hymenomycetes, 
as many do. 

8. The colors of plants, especially those of the corolla, of fungi, 
of spores, are often inexactly described. It were well to use an exact 
nomenclature which is founded on normal specimens. I shall publish 
for this purpose a Chromotaxy which I hope will be of great use. 

g. In respect to the nomenclature of the fruits and spores of fungi 
it would be expedient to use only the following terms, which are 
already adopted by most mycologists: Hymenomycetez: pileus 
(which form it also possesses), basidia, sterigmata, spore, cystidia. 
Gasteromycetee et Myxomycetee: peridium, gleba, capillitium, 
flocci, spore. Uredineze: sorus, uredosporz, teleutosporz, meso- 
spore, pseudoperidium, zcidiospore, paraphyses. Ustilagineze: sorus, 
spore. Phycomycetee: odgonia, odspore, antheridia, spermatia, 
zygospore, azygosporangia, zodspore. Pyrenomycetee et Phymato- 
sphezeriaceze : stroma, perithecium, loculus, ascus, sporidia, paraphyses. 
Discomyceteze et Tuberoidee: ascoma, gleba, ascus, sporidia, para- 
physes. Schizomycetez: filamenta, baculi, cocci, endospore, arthro- 
spore. Sphzeropsidea: perithecium, basidia, sporule. Melanconiee : 
acervulus, basidia, conidia (but not gonidia, a name which must be 
reserved for the lichens). Hyphomycetez : czspitulus, sporodochium, 
hyphe, spore. 

From the germinating spore arises the promycelium, which com- 
monly produces the sporidiola.—Translated by H. W. Norris. 
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EMBRYOLOGY.! 


Development of the Scyphostoma of the Scyphomedusz. 
—Professor C. Claus has published a paper dealing with the early 
stages of the embryo and the structure of the scyphostoma of Coty- 
lorhiza, Aurelia, and Chrysaora.? The paper is largely a detailed 
criticism of Goette’s work on the same subject, and a vindication of 
Claus’s preceding paper, especially on those points in which Goette 
differed from him. ‘The discovery of the ectodermal origin of the 
four muscle-bands of the scyphostoma would seem to be the only new 
point of value added by Goette. The others were either pointed out 
by Claus in his former paper, or else are now shown to be erroneous. 
Goette described the endoderm in Aurelia as arising from cells wan- 
dering from the blastula into the segmentation-cavity, where they 
united into a solid plug, attached at one joint to the wall of the blas- 
tula. Later a cavity arises in the middle of the mass, and this com- 
municates with the exterlor by means of a blastopore. Claus denies 
this method of formation of the endoderm. Exceptionally, he says, 
wandering, isolated cells are found in the segmentation cavity of 
Aurelia, but the large mass of cells pushes in from the endoderm pole. 
The two or three cells which may arise elsewhere from the blastoderm 
take no part in the formation of the permanent endoderm, and seem 
to degenerate. In Cotylorhiza the gastrula arises by invagination. 

Goette’s statement that the lining of the proboscis is formed by an 
ectodermal invagination is verified, but there is not formed an cesoph- 
agus like that of the Actinians in the Scyphomedusz, as Goette 
affirmed. In contradistinction to the Hydropolyp, the Scyphopolyp 
has not only the ectodermal lining of the proboscis, but is also charac- 
terized by four evaginations from the part of the stomach-cavity, which 


go to form the interior of the tentacles, and there alternating with the 


tenioles. The four septal muscles arise from ectodermal ingrowths 
from the peristome, differing in this from the Anthozoa. ‘The sense- 
organs arise from the bases of the eight radial tentacles. 

Goette has denied that the polyp and jelly-fish in the Scyphomedusz 
are to be regarded as forming an alternation of generations. Claus 
shows, however, that to deny the traditional alternation of genera- 
tions in Scyphomedusz consists merely in giving a narrow meaning to 


1 Edited by Dr. T. H. Morgan, Johns Hopkins University, Baltimore, Md. 
2 Arb. Zool. Inst. Wien., T. IX., H. 1. 
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the terms themselves, and that, properly speaking, the process found 
in the group is clearly to be regarded as a true alternation of asexual 
generations. 


Body-Cavities of Paludina vivipara.—A short preliminary 
notice is published in the Zoo/. Anzeiger for February 23d, by R. v. 
Erlanger, on the ‘‘ Development of Pa/udina vivipara.’’ The descrip- 
tion of the origin of the body-cavities is interesting. The gastrula 
arises by invagination. ‘‘ Soon the archenteron pushes out (aus stiilpt 
sich) at the sides and ventrally, so that one sees in side-view of the 
embryo two sacs (Schlauche), one long dorsal, one the archenteron, 
and a shorter ventral one the ccelom sac. Soon the ccelom sac pinches 
off from the archenteron, and surrounds it ventrally and at the sides. 
In course of development the mesoderm cells (which before formed a 
mass with the cells in close contact) separate more from each other, 
forming a parietal and visceral layer, at the same time growing around 
the archenteron dorsally. Lastly, the mesoderm breaks up into the 
characteristic spindle-cells which run irregularly through the the body- 
cavity. In the meantime the cesophggus arises by invagination of the 
ectoderm, and connects with the archenteron, while the gastrula mouth 
(blastopore, Urmund), as is known, is converted into theanus. At this 
stage the mesoderm collects ventrally in the archenteron, not far from 
the hinder end of the body, in two cell-masses, and in these soon a 
lumen appears. The sacs so formed press together in the ventral 
mid-line until they fuse with one another and fuse into a single mass, 
whose paired origin is for a long time indicated by a middle septum. 
In this way is formed the sac of the pericardium.’”’ 


Entomology. 


ENTOMOLOGY.! 


Recent Publications.—Mr. Lawrence Bruner has lately pub- 
lished? an interesting and extended account of the insects affecting 
the sugar-beet. A number of new original illustrations appear in con- 
nection with it. Full reports of the recent meetings of economic 
entomologists at Champaign, Illinois, have appeared in late issues of 
Insect Life (VIII1., Nos. 5 and 6). Mr. S. H. Scudder has begun, in 
Psyche, the publication of a series of interesting letters between Harris, 
Say, and Pickering. Prof. A. J. Cook and Mr. G. C. Davis have 
lately published, in Bulletin 73 of the Michigan Agricultural Col- 
lege, descriptions of seven new species of hymenopterous parasites. 

Professor Cook also has a number of interesting entomological 
articles in the Report of the Michigan State Board of Agriculture for 
1890. Mr. C. H. Tyler ‘Townsend has published several important 
papers concerning Diptera in the Proceedings of the Entomological 
Society of Washington. In the same Proceedings Mr. E. A. 
Schwarz has also printed a number of interesting papers on Coleoptera 
and general entomology. An excellent account of the facilities for 
investigating injurious insects possessed by American experiment 
stations, together with a summary of the results so far obtained by the 
station entomologists, appeared recently in the Journa/ fiir Landwirth- 
schaft. It was prepared by Prof. M. Wilckens, of Wien, who some 
months ago passed through America, studying the systems of our 
agricultural colleges and experiment stations. Article XI., Vol. 
III., of the Bulletin of the Illinois State Laboratory of Natural His- 
tory is by Prof. C. P. Gillette, and consists of descriptions of a large 


number of new species of Cynipidz in the laboratory collection. It is 


illustrated by a good plate. 


Osborn on Pediculi and Mallophaga.—Prof. Herbert Osborn, 
of the Iowa Agricultural College, has lately published as Bulletin No. 
7 of the United States Division of Entomology an excellent dis- 
cussion of ‘* The Pediculi and Mallophaga Affecting Man and the 
Lower Animals.’’ One new genus—Hezmatopinoides—and five new 
species of Pediculi are described ; while a single species is also added 
to the known Mallophaga. The bulletin is well illustrated, many of 
the figures being new, and forms a very acceptable contribution to our 
knowledge of these little-known groups. 

1 Edited by Prof. C. M. Weed, Hanover, N. H. 


2 Bulletin Nebraska Experiment Station, IV., pp. 55-72. 
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Scudder’s Tertiary Insects.—One of the most notable of 
recent entomological publications is Mr. S. H. Scudder’s ‘‘ Tertiary 
Insects of North America,’’ which forms the last monograph published 
by the United States Geological Survey,—a quarto volume containing 
734 pages and 28 plates. According to the author’s summary, the 
monograph contains descriptions of 1 species of Myriapoda, 34 of 
Arachnida, 66 of Neuroptera, 30 of Orthoptera, 266 of Hemiptera, 
112 of Coleoptera, 79 of Diptera, 1 of Lepidoptera, and 23 of 
Hymenoptera, making 612 species in all. Mr. Scudder states that 
for the lower orders ‘‘ these numbers are slightly in excess of those 
obtained from the European Tertiaries, if the rich amber fauna of the 
Baltic is excluded ; for the corresponding number for the European 
species from the rocks would be approximately as follows: Myriapoda, 
1; Arachnida, 24 (recently, however, nearly doubled) ; Neuroptera, 
59; Orthoptera, 36; and Hemiptera, 218; a total of 338 species, 
against 397 for the American rocks. There is no doubt that this 
excess would be found even greater in the higher orders by the 
material already many years in hand; and the extent of insect-bear- 
ing rocks of the west, which as yet have been touched only here and 
there, isso immeasurably greater than that of similar European strata 
that only the lack of students in this field of American paleontology 
can prevent our deposits from assuming a commanding position in the 
world.” 


Packard’s Forest Insects.—The long-expected Fifth Report of 
the U. S. Entomological Commission has lately been issued. It con- 
sists of an enlarged and revised edition of Bulletin No. 7 of the Com- 
mission, treating of ‘‘ Insects Injurious to Forest and Shade Trees.’’ 
The author, Prof. A. S. Packard, is to be congratulated upon the com- 
pletion of the report upon which he has been at work so long. It 
will prove extremely useful to entomologists as well as lovers of trees 
and forests. The volume contains forty plates, twelve of which are 
colored, and nearly a thousand pages of letter-press. ‘‘ It is hoped,’’ 
says Dr. Packard, in his preface, ‘‘ that the work in its present form 
may serve as a convenient synopsis, a starting point for future more 
detailed work, as well as a hand-book of reference for the use of future 
observers... . . A volume could be written on the insects living on 
any single kind of tree, and hereafter it may be expected that the 
insect population of the oak, elm, poplar, pine, and other trees will be 
treated of monographically. Certainly there could be no more inter- 
esting and profitable work for the young entomologist.”’ 


Archeology and Ethnology. 


ARCHEOLOGY AND ETHNOLOGY.! 


The International Congress of Anthropology and Pre- 
historic Archeology of Paris.—( Continued from page 503.) 

Fourth Question.—‘‘ The Chronologic Relations between the Civili- 
zations of the Ages of Stone, of Bronze, and of Iron.’’ 

Monsieur Judge Piette continued the discussion from the last ques- 
tion by continuing the description of his discoveries in the grotto of 
Mas d’Azil. ‘The principal idea which he sought to elucidate in his 
dissertation was of an epoch of transition which should be intermediate 
between the cavern period, the Madalenien epoch, and the polished 
stone age. Hedeclared that the human industry of the Madalenien 
epoch had not been uniform in its duration. In the Pyrenees there 
were four phases of this civilization, which might be grouped into two 
series, the first or earliest represented by the bones of the horse, and 
the later that represented by the bones of the deer. Thus, going from 
the bottom to the top there were four strata, the first that of the ox 
(Bos), the second that of the horse (Equus), the third that of the rein- 
deer, and the fourth that of the common deer. In the last epoch the 
climate, which had been until then dry and cold, became warmer 
and humid. The reindeer became rare, and the art of the epoch fell 
into decadence. ‘This was the prelude to the age of polished stone. 
The evidence which he cited to prove these conclusions was derived 
from his excavations in the Grotte Mas d’Azil. He described the fauna, 
the industrial implements in bone, the shells, and pieces of pottery, 
and insisted particularly upon the discovery which he had made of the 
pebbles which had been colored with the oxide of iron, ground and 
made into a paint, and applied with a brush. He also des¢ribed the 
designs, some of which were in straight lines, parallel, cutting each 
other at right angles, chevron, fern, and curious and rare concentric 
circles with dots in the center. 

While many of the strata belong to the age of the caverns, and 
were paleolithic, yet some of those on the surface were neolithic ; and 
between the two, Judge Piette though he could identify a transition 
in the civilization, and he undertook to make two series of this tran- 
sition, and to give to it, the first and lowest, the name of acesmolithic 
and to the top that of cémolithic, the one being the commencenient 
and the other the completion of the art of polishing stone. This 


'This department is edited by Dr. Thomas Wilson, Smithsonian Institution, Wash- 
ington, 
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paper was followed by Mr. Boule, who said that it attacked the theory 
of hiatus between the paleolithic and neolithic ages which had been 
heretofore recognized by nearly all prehistoric anthropologists. But he 
declared that there was more to this theory of Judge Piette than had 
been supposed, for it corresponded largely with the discoveries made 
by himself and M. Cartailhac in the Grotte de Reilhac, where they 
found objects of human industry which suggested an intermediate 
stage between the two periods and not a hiatus. 

M. Adrien de Mortillet recalled that M. Salmon had already made ~ 
similar discoveries, and that he had given to the first period mentioned 
by Judge Piette the name of Campinienne. But Judge Piette defended 
the nomenclature which he had made. A large discussion took place over 
this subject ; many instances and localities were brought to the attention 
of the congress, and while nothing was permanently decided or 
determined concerning the question at issue, yet the members were 
requested to investigate with particularity and in detail this question 
of the possible hiatus, or whether there was an age of transition inter- 
mediate between the two great ages of stone. M. Cartailhac cited 
M. de Mortillet as having said, in 1874, that the hiatus, instead of 
being a veritable one, was simply our want of knowledge, and he 
continued the discussion by a description of the objects found by him- 
self and M. Boule in their excavations in the Grotte de Reilhac, near 
Gramat, at which I had assisted. 

Dr. Sophus Miiller, of Copenhagen, had commenced the methodical 
publication of the types of objects of the age of polished stone in 
Scandinavia. The first part of his work, comprising 270 figures, was 
presented before the congress. The first epoch of prehistoric man in 
Denmark was that of theshell heaps. The cutting implements common 
to these shell heaps are unknown in the sepultures ; the hatchets were 
chipped and not polished. The second epoch was represented by 
forms more developed, among which were hatchets and chisels with the 
edge polished. A few of these were found in the Danish sepultures, 
which is contrary to that in France. They, or the knowledge to make 
them, were probably brought from the west, where they appeared to the 
author to belong to the civilization of the megalithic monuments. 
After this epoch came that of megalithic monuments, more recent 
than those of France; simple dolmens, those with small and single 
chambers, are probably the most ancient. The large chambers and 
the duplication of them are probably the types more recent. The 
earlier and simpler dolmens of the most archaic forms have a certain 
relation to the same monuments in Asia. According to Dr. Miiller, the 
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theory of the Scandinavian archeologists as to the relative age and epoch 
of these monuments is confirmed. 

Monsieur Ad. de Mortillet coincided with Dr. Muller as to the 
anteriority of the small dolmens of Scandinavia. He said it derived 
support from an investigation of those of France, and also of those in 
Algeria, which he had been charged by the Commission of Prehis- 
toric Monuments to examine and describe. 

Dr. Verneau gave descriptions of his studies of the antique monu- 
ments of the Canary Islands. 

Dr. Hamy took exception to some of the conclusions of M. de 
Mortillet, and objected to premature generalization which should 
include different countries. He declared in favor of special conclu- 
sions for each region. He proposed to publish a work giving the 
results of his investigations in Algeria. 

Monsieur Felix Gaillard, of Plouharnel, argued in favor of the con- 
temporaneity of the stone cists as places of sepulture with the dol- 
men. He cited many cases from his locality in Plouharnel, Carnac, 
etc., Morbihan. 

Monsieur B. Reber described the tombs in the neighborhood of 
Geneva, made after the fashion of the stone cist,—that is, with flat, 
unwrought, rude stones. 

Monsieur Montelius, of the Prehistoric Museum of Stockholm, gave a 
most interesting paper upon ‘‘ The Chronology of the Age of Bronze in 
Europe.’’ He said there were no coins, and consequently no dates, 
which belonged to the age of bronze, but in Northern and Central 
Europe there had been found among the pieces of bronze a vase, a 
fibula, and some other objects, which were undoubtedly of Italian or 
southern manufacture. ‘The age of bronze in Scandinavia, according 
to M. Montelius, divides itself into six periods. In Italy, in France, 
and elsewhere in Europe, one can distinguish but four periods. The 
difference of the date of the origin of bronze between Italy and North- 
ern Europe is not so great as we have heretofore believed. According 
to the most detailed and particular investigation of M. Montelius, he 
thought himself able to divide the age of bronze in Scandinavia into 
six periods, which were thus distributed: The first was from +1500 to 
1300 B.C. ; second, from 1300 to 1100; third, from 1100 to goo; 
fourth, from goo to 750; fifth, from 750 to 550; sixth, from 550 to 
400, and including the transition towards the age of iron. One who 
has not seen M. Montelius, and compared with him these divisions, 
can scarcely understand how he is able to distinguish tem, what the 
evidences are, or their character, on which he bases his theory ; and 
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yet to me, who had seen and heard Monsieur Montelius in all the 
minutia, extent, and number of his investigations, the proofs were highly 
satisfactory and convincing. 

M. Montelius continued with antoher paper,—‘‘ The Preclassic Civili- 
zation of Italy.’’ He recommended to the prehistoric archeologist the 
study of this civilization, and declared that it had never been satis- 
factorily done either by the prehistoric archeologist, nor yet by the 
classic archeologist. He said the Italian objects found in Central 
Europe, even up to the north, established the fact of commerce, or, at 
least, relations between the peninsula of Italy and the center and 
north of Europe in times of high antiquity. He had chosen speci- 
mens and types of objects whieh are exhibited in the museums, and 
also those shown only in publications, by means of which he has 
formed an album containing no less than two thousand figures, which 
are classed chronologically and divided into four parts geographically. 
The first was Sardinia; the second, Sicily and Southern Italy ; the 
third, Central Italy ; and fourth, Northern Italy. Each one of these 
divisions was again subdivided into chronologic periods, thus: For 
Northern and Central Italy he had four periods: 1. Objects which 
were of simple form in bronze and sometimes in copper. The hatchets 
were rude, flat, with only an indicated edge. 2. Celts, hatchet- 
shaped. 3. Celts, with wings and the most ancient type of fibula. 
4. Celts, with a stop and a socket; the fibula made of spiral form and 
with a simple arch. During the age of iron the civilization divided 
itself, and changed according as it was on the one or the other side 
of the Apennine mountains. ‘To the north was the fifth period of 
Benacci, sixth of Arnoldi; both of which periods were of Villanova 
and Pre-Etruscan. 7. The period of La Certosa or Etruscan. 8. The 
period Celtic or Gaulois. On the south of the Apennines was the 
fifth,—the first period of the age of iron. 6. Periods of Proto- 
Etruscan, with a notable invasion, bringing new and strange elements ; 
and 7th was the Etruscan period. Supposing the Etruscans to have 
arrived in Etruria by sea, they had not traversed the Apennines till a 
much later epoch. 

This communication of M. Montelius was exceedingly interesting to 
me, not alone because of his investigations into the age of bronze in 
the Scandinavian countries, of which I have already favorably spoken, 
but because I had been over this preclassic country of Italy, and had 
been struck many times with what I conceived to be the errors of 
classic scholars, with their apparent failure to comprehend the modern 
science of prehistoric archeology, with the difference which it had 
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wrought in our opinions concerning the antiquity, and particularly of 
its occupation, of Europe, and consequently of Italy. I have neither 
the competence nor the opportunity to make any such investigations as 
had been done by M. Montelius. I was all the more satisfied and 
gratified to find that he, a prehistoric archeologist, had done so, and 
that his conclusions were so much in harmony with my own. 

Monsieur E. Vouge described the extreme west of Lake Neuchatel 
and changes which have taken place therein. He showed various 
stratigraphic charts by which ‘the strata of the different ages were 
known and to be recognized, and from this examination he arrived at 
a series of conclusions. The lowest, and consequently the earliest, 
stratum containing evidence of human industry was that which be- 
longed to the neolithic age. But these people did not long remain at 
this point. Their houses and establishments, once burned, were never 
reconstructed. But their occupation of this country was evident, and 
that it was extended cannot at all be doubted. It was separate, dis- 
tinct, and anterior to that of the age of bronze or of the Helvetes, 
which followed. It is difficult to say at what epoch of time the men 
of the bronze age made their appearance on Lake Neuchatel. The 
stations of bronze did not remain intact because of the movements of 
the lake, which, for 1,500 years or more, have changed the borders. 
There was, said M. Vouga, at this point a commercial station. There 
may have been also there, or in the neighborhood, a foundry or manu- 
factory, but he thought it more than likely to have been only a com- 
mercial station, for they found, in what might have been called or 
served as a warehouse or salesroom, swords in their scabbards, shears 
for shearing, and knives, also in their scabbards. All these were 
bound up in packages, whether separately or together is not stated, 
but tied together, as though they were intented for sale, or possibly 
for transportation, so, in any event, it was considered as a commercial 
station, either of sale or transshipment. ‘This was all covered with 
turf, and with the débris and clay, and is distinctly and definitely 
separated from the antiquities of the Gallo-Roman epoch, which are to 
be found on the turf and scattered through it. 

Monsieur Baron Joseph de Baye gave a résumé of his excavations in 
the Gauloise sepultures in Saint-Jean-sur-Tourbe, in the Department 
of Mame. ‘There were two levels to these tombs, and the funeral fur- 
niture, torques, bracelets, fibulas, lances, beads of glass, of amber, of 
bone, etc., were exceedingly important, as they were in part different 
from anything that this district had yielded to this time. In one of 
the tombs was found the skeleton of a young man, from sixteen to 
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twenty years, with skull abnormal, with numerous os wormiens, and 
possibly artificially deformed, following a custom that prevailed in the 
east of Gaul. The skeleton still carried about the neck and on the 
arms beads of amber of large size and great number. On a bronze 
wire were strung the small beads of glass, amber, coral, a boar’s tooth, 
pebbles, fossil shells, and a small statuette. The latter was anterior to 
the Roman epoch, but was similar to those which have been found in 
the Departments of Meurthe-et-Moselle, Argovie, Hungary, and in 
Caucase, and was a new evidence of the relations between Gaul and 
the Orient. 

Monsieur Cartailhac presented the results of an archeologic voyage 
made by him to the Balearie Isles. He showed a most beautiful series 
of photographs, which represented the ancient city and edifices, and 
the objects most notable belonging thereto. 

(Zo be continued.) 


Remains of the Worship of Ashtaroth in Palestine.—To 
this day the /e/laheen (peasants) of Palestine have the custom of 
ascending some high place, at the full of the moon, and pouring out 
olive oil, as an oblation, on some particular rock, long used for the 
purpose, and having a hollowed space on top,—being, in fact, a rude 
sort of altar. When questioned on the subject, they can give no 
reason for the act, except that it is an old custom,—that their fore- 
athers did so from time immemorial. As they are Mohammedans, 
and therefore abhor all idolatrous practices, this is all the more 
remarkable. It seems to be unquestionably a remnant of the ancient 
worship of Ashtaroth, the two-horned or crescent-bearing goddess, 
and which once prevailed so extensively in this country. 

Ashtaroth was especially the goddess of the Zidonians, and the 
Israelites fell at once into the idolatry when they slew the Zidonians 
at Dan, preserving the idol and the priests of this people, in order to 
continue the abomination. ‘The worship of Ashtaroth was set up in 
Jerusalem, and on the hills in its vicinity, King Solomon himself 
building high places for the purpose, and participating therein. In- 
teresting indications of this are revealed at the present date. From 
time to time images of the goddess are found in excavating in Jerusa- 
lem and its neighborhood, as well as in the Moabite country, where 
this form of idolatry greatly prevailed. ‘These idols are of terra-cotta 
or baked red clay, and are about from seven to eight inches high. 
They are usually hollow within, and represent the goddess draped, but 
with bare, protuberant breasts, and wearing a tire or moon-shaped 
ornament on the head. 
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These smaller images must have been the personal or household 
gods which we find so often referred to; while for the public worship 
doubtless a larger idol was set up. 

A thorough exploration of the ‘‘ high places’’ of Palestine, which 
abound, would no doubt prove of great importance, and add largely 
to our knowledge of the religion and ancient customs of the early 
inhabitants of the land. — HENRY GILLMAN, Jerusalem, Palestine, 
April 16th, 1891. 


The Mika Operation.—The rite known as the Mika Operation, 
performed by the natives of Australia, is supposed by most observers 
to be for the purpose of limiting the population. Mr. R. Ethridge, 
however, agrees with Mr. J. Frazer that the custom is a remnant of a 
forgotten religious ceremony. (Proc. Linnean Society of New South 
Wales, Vol. V., pp. 255-258.) 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


Boston Society of Natural History.—April 15th.—Dr. R. R. 
Andrews read a paper on .‘‘ The Development of the Enamel of the 
Teeth,’’ illustrated by the stereopticon. The annual meeting of the 
society was held on Wednesday evening, May 6th, at 734 o’clock. 
Business: ‘The curator, secretary, and treasurer read their annual 
reports. The directors of the Natural History Gardens and Aquaria 
presented their first report. Officers for 18g91-’92 were elected. Dr. 
C.-S. Minot spoke on the “ Evolution of the Head.”’ 

May 2oth.—Business: Election of a councillor for one year. Prof, 
W. O. Crosby read a paper on the ‘‘ Geology of Hingham.’’ Mr. 
G. H, Barton described a ‘‘ Glacial Pot-Hole at Pearl Hill, Fitchburg, 
Massachusetts.’’—J. WALTER FEWKEs, Secretary. 


Biological Society of Washington.—May 2.—The following 
communications were read: Dr. Theodore Gill—‘‘ On the Classifica- 
tion of the Apodal Fishes.’’ Mr. B. T. Galloway—‘‘ Recent Progress 
in the Study of Plant Diseases,’’ Dr. Frank Baker—‘‘ Notes on 
Dwarfs.’’ Mr. Charles Hallock—‘ Distribution of Fishes by Under- 
ground Water-Courses.’’ Mr. F. C. Test—‘‘ Notes on the Dentition 
of Desmognathus.’’ Mr. J. M. Holzinger—‘‘ Incentives to Natural 
History Work.”’ 
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May 16th.—The following communications were read: Prof. C. V. 
Riley—‘‘ The Mexican ‘ Arrow Weed’ and ‘ Jumping-Jack.’’’ Mr. 
J. M. Holzinger—“ Incentives to Natural History Work.’’ Mr. Wil- 
liam Palmer—‘‘ The Distribution of Certain Mammals, Birds, and 
Plants on the Pribyloff Islands.’’ Dr. George Vasey—‘‘ Notes on 
Recent Field Work of the Botanical Division of the Department of 
Agriculture.’’ Mr, F. A. Lucas—‘‘On a Tortoise from Duncan 
Island.’’—FREDERIC A. Lucas, Secretary. 


SCIENTIFIC NEWS. 


Francis W. Cragin, S.B., Professor of Geology and Zoology in 
Washburn College, Topeka, Kansas, has issued a prospectus of a 
geological and physical geography of Kansas, an illustrated hand- 
book, educational in its relation to pure science, and practical in its 
relation to the development of the ndétural resources of the state, for 
the use ef students, teachers, travelers, farmers, investors, and general 
readers. 


We have received the prospectus of the Geologists’ Association 
(University College, Gower Street, London). The president is T. V. 
Holmes, F.G.S., M.A.I. The object of the association is to facilitate 
the study of geology and its allied sciences. ‘The methods adopted 
by the association are: (1) Monthly meetings for the reading of 
papers, etc., (2) visits to museums, etc., (3) excursions, (4) publica- 
tion of papers, etc., (5) the formation of a library. They are well 
adapted to meet the requirements of those who may be interested in, 
but know little of, geology ; whilst the experienced geologist is enabled 
both to add to his own knowledge and to impart it to others. 


Dr. H. Hensoldt, curator of the Geological Museum and lecturer 
in Petrographical Philosophy at the School of Mines, Columbia Col- 
lege, New York, will shortly issue a work, ‘‘ Studies in Microscopical 
Petrography.’’ It will consist of a series of one hundred mineral and 
rock sections for the microscope, with descriptions and accurate, artistic 
lithographed plates. 
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